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The  single  card  computer 

with  the  features 
that  help  you  in  real  life 


COMPLETE  COMPUTER 

In  this  advanced  card  you  get  a pro- 
fessional quality  computer  that  meets 
today's  engineering  needs.  And  it's  one 
that's  complete*  It  lets  you  be  up  and 
running  fast.  All  you  need  is  a power 
supply  and  your  ROM  software* 

The  computer  itself  is  super.  Fast 
4 MHz  operation*  Capacity  for  8K  bytes 
of  ROM  (uses  2716  PROMs  which  can 
be  programmed  by  our  new  32K  BYTE- 
SAVER®  PROM  card).  There's  also  IK  of 
on-board  static  RAM.  Further,  you  get 
straightforward  interfacing  through  an 
RS-232  serial  interface  with  ultra-fast 
speed  of  up  to  76,800  baud  — software 
programmable. 

Other  features  include  24  bits  of  bi- 
directional parallel  I/O  and  five  on- 
board programmable  timers. 

Add  to  that  vectored  interrupts. 


ENORMOUS  EXPANDABILITY 

Besides  all  these  features  the  Cro- 
memco  single  card  computer  gives  you 
enormous  expandability  if  you  ever  need 
it.  And  it's  easy  to  expand.  First,  you 
can  expand  with  the  new  Cromemco 
32K  BYTESAVER  PROM  card  mentioned 
above*  Then  there's  Cromemco's  broad 
line  of  5100-bus-compatible  memory 
and  I/O  interface  cards.  Cards  with  fea- 
tures such  as  relay  interface,  analog 
interface,  graphics  interface,  opto- 
isolator  input,  and  A/D  and  D/A  con- 
version. RAM  and  ROM  cards,  too. 


Card  Cage  32K  BYTESAVER  PROM  card 


EASY  TO  USE 

Another  convenience  that  makes  the 
Model  SCC  computer  easy  to  use  is  our 
Z-80  monitor  and  3K  Control  BASIC  (in 
two  ROMs).  With  this  optional  software 
you're  ready  to  go*  The  monitor  gives 
you  12  commands*  The  BASIC,  with  36 
commands/functions,  will  directly  ac- 
cess I/O  ports  and  memory  locations  — 
and  call  machine  language  subroutines* 

Finally,  to  simplify  things  to  the  ulti- 
mate, we  even  have  convenient  card 
cages.  Rugged  card  cages.  They  hold 
cards  firmly.  No  jiggling  out  of  sockets. 

AVAILABLE  NOW/LOW  PRICE 

The  Cromemco  Model  SCC  is  avail- 
able now  at  a low  price  of  only  $450 
factory  assembled  ($395  kit). 

So  act  today*  Get  this  high-capability 
computer  working  for  you  right  away. 


Cromemco 

inc  orporated 
Specialists  in  computers  and  peripherals 
280  BERNARDO  AVE.,  MOUNTAIN  VIEW,  CA  94040  # (415}  964-7400 
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THIS  MONTH’S  COVER 

This  month’s  cover  signi- 
fies the  new  focus  of  the 
microcomputer  industry,  the 
small  businessman.  As 
micros  make  more  and  more 
inroads  to  the  business 
world,  their  applications  are 
continuously  being  magni- 
fied and  altered  to  fit  the 
needs  of  the  men  and  women 
who  use  them. 

Fino  Ortiz,  our  Art  Direc- 
tor, used  bright  colors  to 
signify  both  the  electrical 
impulses  that  run  the  com- 
puter and  the  human  im- 
pulses that  constantly  im- 
prove the  micro  and  find 
new  uses  for  it. 
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from  day 


The  Instructor  50. 

Learning  by  doing  is  still  the  best  method  of  education.  And  when  it  comes  to 
learning  about  the  world  of  microcomputers,  you  won't  find  a better  method  than 
the  Instructor  50. 

It’s  the  fast,  ready-to-use  learning  device  that  immediately  provides  "'hands  on” 
experience  for  gaining  microprocessor  knowledge — in  your  home,  office,  or  in  the 
classroom, 

Superior  to  other  microprocessor  learning  aids,  the  Instructor  50  is  a COM- 
PLETE package— including  a built-in  power  supply  (50/60  Hz),  an  LED 
prompting  display,  and  both  functional  and  hexadecimal  keyboards.  You 
also  get  S-100  compatibility  for  adding  memory  and  other  peripherals.  This  lets 
you  expand  the  machine’s  capability— and  your  microprocessing  applications 
knowledge.  Moreover,  you  can  easily  build  a program  library  by  recording  your  ow  n 
audio  cassettes. 

The  Instructor  50  comes  complete  with  a Users’  Guide , along  with  step-by-step 
instructions  for  those  with  no  previous  microprocessor  experience. 

Signetics  offers  one  of  the  broadest  choices  of  microprocessors  in  the  industry. 
This  knowledge  stands  behind  the  Instructor  50,  When  you  need  to  learn  about 
microprocessors,  start  with  Signetics.  Start  with  the  Instructor  50,  Send  for  your 
descriptive  brochure  today. 

We  can  help  you  understand  microprocessors. 


SjipiEtiCS 

a subsidiary  of  US.  Philips  Corporation 

Signetics  Corporation 
811  East  Arques  Avenue 
Sumy  vole,  Cahkxne  94086 
Telephone  4G8/739-77G0 
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ERROR  BY  OMISSION 

That  good-looking  photograph  we 
used  on  the  October  cover  was 
taken  by  Robert  Monkton,  429  Hill 
Street,  Laguna  Beach,  California 
92651,  and  we  forgot  to  tell  you 
about  it.  Bob  is  a local  man  and,  as 
you  can  see  from  the  October  cover, 
does  excellent  work. 

WHAT  HAPPED  AT  THE  IME? 

The  International  Microcomputer 
Exposition  held  in  Dallas  this  past 
September  was  probably  one  of  the 
better  looking  shows  to  come  off 
this  year.  Unfortunately  the  show 
suffered  from  lack  of  attendance 
and  was  a victim  of  world  cir- 
cumstances. 

Originally  it  was  planned  that 
about  20,000  people  would  visit  the 
show,  but  actual  attendance  was  far 
below  that  level.  Paul  Tanner,  the 
show’s  promoter,  said  that  the 
count  was  around  6,600,  which  was 
fairly  close  to  what  we  were  able  to 
pick  up  by  gauging  the  “crowds.” 

What  the  show  lacked  in  crowds  it 
more  than  made  up  for  in  quality. 
The  show  was  well  laid  out  with 
carpets,  lighting  and  sufficient 
power  for  the  exhibitors’  booths. 

Some  significant  exhibitors  were 
also  present,  one  of  which  was 
FORD  Motor  Company.  FORD  exhi- 
bited its  microprocessor  controlled 
Electronic  Engine  Control  system. 
The  system  uses  a 12-bit  micropro- 
cessor made  by  Toshiba  to  achieve 
the  level  of  accuracy  FORD  requires. 


The  EEC  II  uses  the  microproces- 
sor to  achieve  maximum  performance 
from  the  engine  by  setting  timing, 
air  and  fuel  flow,  plus  making  it 
easier  for  technicians  to  analyze  a 
problem  in  the  engine  operation. 

Another  important  happening  oc- 
curred at  the  IME.  Members  from 
manufacturing  and  retailing  met  to 
form  an  industry  association.  If  you 
remember,  this  is  something  that  I 


suggested  should  take  place  in  Phila- 
delphia. An  attempt  was  made  there 
but  to  no  avail.  However,  due  to  the 
efforts  of  Jim  Warren,  a meeting  was 
set  up  and  the  start  of  a loosely  knit 
organization  was  begun. 

Even  though  this  was  significant,  I 
do  foresee  immediate  problems. 
Ideally  it  would  have  been  nice  to 
have  had  a strong  leader  elected  to 
the  post  of  president  or  at  least 
someone  who  is  willing  to  take  the 
time  to  develop  the  organization  and 
spend  a great  deal  of  time  to  make  it 
work.  I personally  don’t  feel  that  the 
gentleman  elected  to  the  post  will 
be  able  to  carry  through  with  the  im- 
portant tasks  at  hand. 

There  were  actually  a number  of  ex- 
cellent choices  that  could  have  been 
made  for  the  office  of  president.  These 
include  Joe  Glover  of  EDS,  Dan  Meyer 
of  Southwest  Technical  Products,  or 
even  Jim  Warren.  All  of  these  men 
have  the  drive,  personality  and  in- 
dustry moxy  to  handle  the  job. 

My  first  impressions  of  the  asso- 
ciation may  be  too  cynical.  I sin- 
cerely hope  it  becomes  a major  force 
in  establishing  good  trade  practices 
for  the  whole  industry.  I can  only  say 
that  I occasionally  make  a mistake 
but  very  rarely  am  I wrong. 

LOOK  AT  WHAT 
LYALL  MORRILL  DONE 

Everyone  talks  Data  Base  Man- 
agement but  very  few  people  have 
done  anything  about  it.  Lyall  Morrill, 
the  genius  behind  Computer  Head- 
ware  — that’s  a beanie  — has  done 
something  in  the  form  of  a DBMS 
which  he  calls  WHATSIT™. 

The  WHATSIT  system  is  written  for 
NORTH  STAR  AND  CP/M™  systems 
and  is  designed  to  set  up  a true  data- 
base query  system.  Lyall  not  only 
provides  the  disk  software,  but  a list- 
ing of  the  NORTH  STAR  version  in  a 
well  written,  concise  user’s  manual. 


Always  looking  to  enhance  his  pro- 
duct, Lyall  is  always  interested  in  hear- 
ing what  will  make  it  better,  as  evi- 
denced by  his  talking  to  Bob  Berner, 
who  incidentally  feels  that  WHATSIT 
is  an  excellent  software  tool.  Those 
of  you  who  are  interested  in  learning 
more  about  WHATSIT  can  write  to: 
Lyall  Morrill,  Computer  Headware, 
Box  14694,  San  Francisco,  CA  94114. 
If  you’re  really  interested  in  establish- 


iiuTcrirwLC  «5c 


16704  Marquardt  Avenue,  Cerritos,  CA  90701 
(213)  926-9544 

PUBLISHER  & EDITOR  IN  CHIEF  ROBERT  S.  JONES 
EXECUTIVE  PUBLISHER  NANCY  A.  JONES 
ASSISTANT-TOTHE-PUBLISHER  JOANNA  KONORATH 
GENERAL  MANAGER  EVA  YAKA 


ADMINISTRATION 

PUBLICATION  DIRECTOR  MIKE  ANTICH 

PUBLICATION  ASSISTANT  DENISE  JACKSON 
SUBSCRIPTION  CIRCULATION  JO  ANN  FERGUSON 

DOMESTIC  RETAIL  CIRCULATION  2ACM  BOVINETTE 
(213)  795-7002 

CIRCULATION  ASSISTANT  CHARLOTTE  SEVEDGE 
CIRCULATION  SECRETARY  TONI  DOTY 
ACCOUNTING  ASSISTANT  SAYOKO  TANISAKI 


EDITORIAL 

SENIOR  EDITOR  CARL  WARREN 

SENIOR  EDITOR  SOUTHEASTERN  REGION  BILL  TURNER 
ASSISTANT  EDITOR  TERRY  COSTLOW 
NORTHWESTERN  REGIONAL  EOlTOR  ADAM  OSBORNE,  PhD 
NORTHEASTERN  REGIONAL  EDITOR  ROGER  C.  GARRETT 
HARDWARE  EDITOR  ROGER  EDELSON 
CONTRIBUTING  EOlTOR  ALAN  R.  MILLER,  PhD 
CONTRIBUTING  EOlTOR  R.  M.  DISTLER 
CONTRIBUTING  EOlTOR  SANDRA  EVANS 
Editorial  Correepondence 

Direct  all  correspondence  to  the  appropriate  editor  at:  INTERFACE 
AGE  Maoazino.  P O Box  1234,  Cerritos,  CA  90701 

PRODUCTION 

PRODUCTION  MANAGER  MARGARET  FENSTERMAKER 

ASSISTANT  PRODUCTION  MANAGER  SHELLEY  WRIGHT 
ART  DIRECTOR  FINO  ORTIZ 
ARTIST  SAMANTHA  LEE 
TYPOGRAPHER  MELODY  A.  MARTENS 


ADVERTISING 

NEW  ENGLAND  REGION  DICK  GREEN 
7 Lincoln  St..  Wakehetd.  MA  01880  (617)  245-9105 

EASTERN  REGION  TONY  CARLSON 
20  Community  Pi..  Morristown,  NJ  07960  (201)  287-3032 

MIDWEST  REGION  AL  GRAVENHORST  A STEVE  SKINNER 

5901  N Cicero  Ave.,  Chicago.  IL  60646  (312)  545-8621 

WESTERN  REGION  BRUCE  BERKEY  A ZACH  BOVINETTE 

61  S Lake  Ave  . Pasadena,  CA  91106  (213)  795-7002 

COMPUTER  RETAIL  STORES  NATIONWIDE 
CALL  (213)  795  7002  (COLLECT) 


FOREIGN  CIRCULATION 

JAPAN  CIRCULATION  KAZUHIKO  NISHI 

ASCII  Publishing  • 305  HI  TORIO.  5-6-4  Mlnarm  Aoyama.  Mlnato-ku. 

Tokyo  107  Japan 

Telephone:  (03)  407-4910 

UNITEO  KINGDOM  CIRCULATION  VINCENT  COEN 
IP  Enterprise  313  Kingston  Road.  Word  Essex.  England  iGliPj 
Telephone  01 -553-1001 

FRANCE  CIRCULATION  ROLAND  HESSE 
Euro  Computer  Shop  Pans,  16.  Rue  Louis  Pasteur 
92100  Boulogne,  France 
Telephone:  Paris  825-82-52 

WESTERN  CANADA  CIRCULATION  BRIAN  I.J.  WIEBE 
KJtfOdlC.  25236  26th  Avenue  RR5.  Aldergrove.  B.C  VOX  1A0 
Telephone  (604)  856-2301 

EASTERN  CANADA  CIRCULATION  LIZ  JANEK 

RS  232,  Lid..  186  Oueen  Street  West,  Toronto.  Ontario  M5V  121 

Telephone:  (426)  5980288 

AUSTRALIA  CIRCULATION  R.  J.  HOESS 
Electronic  Concepts  Ply.  Ltd  . 52-58  Clarence  Street 
Sydney  NSW  2000 
Telephone:  29-3753 

INDONESIA.  SINGAPORE.  MALAYSIA  CIRCULATION  LEE  MILES 
The  Computer  Centre.  Pie  Ltd  . 5366.  Woh  Hup  Complex 
Beach  Rd.  Singapore  7 
Telephone:  293-2630 


MEMBER  OF  THE  WESTERN 
PUBLICATIONS  ASSOCIATION 


AMERICAN  SOCIETY  Of 
BUSINESS  PRESS  EDITORS 


4 INTERFACE  AGE 


DECEMBER  1978 


We’ve  gathered  the  family  to  show  you  why 

PERCOMV  Number  1 

in  cassette  data  systems  for  microcomputers. 

Pardon  us  for  doing  a little  boasting,  but  we’re  proud  of  our 
family.  Proud  of  each  member’s  reputation  for  performance  and 
reliability.  And  pleased  that  we  can  offer  the  best  in  cassette 
data  systems  and  data  terminal  interfacing  at  low,  home-com- 
puting prices. 


It  took  more  than  guts  and  a little  luck  to 
forge  a position  of  leadership.  We’re 
number  1 because  you  get  more  when 
you  buy  PERCOM™.  The  reason,  simply, 
is  experience.  Every  product  described 
in  this  ad  is  based  on  nearly  10  years  of 
crucial  involvement  in  the  design  and 
manufacture  of  computer  peripherals 
that  use  cassettes  for  mass  storage. 


Experience.  It’s  why  we  developed  a 
more  reliable  data  cassette  for  home 
computing.  Why  our  interfacing  units 
provide  both  cassette  and  data  terminal 
interfacing.  Why  you  get  the  fastest, 
most  reliable  cassette  data  rates  from 
PERCOM™.  Experience.  It’sfhe  reason 
for  PERCOM™. 


For  your  data  storage  — Pilon-30™ 
data  cassettes 


• Interface  to  data  terminal  and  two  cas- 
sette recorders  with  a unit  only  1/10 
the  size  of  SWTP’s  AC-30. 

• Select  30,  60,  or  120  bytes  per  second 
cassette  interfacing,  300,  600  or  1200 
baud  data  terminal  interfacing. 

• Optional  mod  kits  make  CIS-30  + work 
with  any  microcomputer.  (For  MITS 
680b,  ask  for  Tech  Memo  TM-CIS- 
30+— 09.) 

• KC-Standard/Bi-Phase-M  (double  fre- 
quency) cassette  data  encoding.  De- 
pendable self-clocking  operation. 

• Ordinary  functions  may  be  accom- 
plished with  6800  Mikbug™  monitor. 

• Prices:  Kit,  $79.95;  Assembled, 
$99.95. 

Prices  include  a comprehensive  instruction 
manual.  Also  available:  Test  Cassette,  Re- 
mote Control  Kit  (for  program  control  of 
recorders),  1C  Socket  Kit,  MITS  680b  mod 
documentation,  Universal  Adaptor  Kit 
(converts  CIS-30+  for  use  with  any  com- 

puter).  MIKBUG® Motorola,  Inc. 


For  your  S-100  computer— the  CI-812 

• Both  cassette  and  data  terminal  inter- 
facing on  one  S-100  bus  PC  board. 

• Interfaces  two  recorders.  Record  and 
playback  circuits  are  independent. 

• Select  30,  60,  120,  or  240  bytes  per 
second  cassette  interfacing,  110  to 
9600  baud  data  terminal  interfacing. 

• KC-Standard/Bi-Phase-M  (double  fre- 
quency) encoded  cassette  data.  De- 
pendable self-clocking  operation. 

• Optional  firmware  (2708  EPROM) 
Operating  System  available. 

• Prices:  kit,  $99.95;  assembled, 
$129.95. 

Prices  include  a comprehensive  instruction 

manual.  In  addition  to  the  EPROM  Operating 

System,  a Test  Cassette,  Remote  Control  Kit 

(for  program  control  of  recorders),  and  an  1C 

Socket  Kit  are  also  available. 


• Orders-of-magnitude  improvement  in 
data  integrity  over  ordinary  audio  cas- 
settes. 

• Pilon-coated  pressure  pad  eliminates 
lint-producing  felt  pad  of  standard 
audio  cassettes. 

• Smooth  pilon  coating  minimizes  erra- 
tic tape  motion. 

• Foam  pad  spring  is  energy  absorbing. 
Superior  to  leaf  spring  mounted  pad 
which  tends  to  oscillate  and  cause  flut- 
ter. 

• Five-screw  case  design  virtually  pre- 
cludes deformation  during  assembly. 

• Price:  $2.49. 

PERCOM™  products  may  be  purchased 

from  home  computer  dealers  nation- 
wide, or  may  be  ordered  direct  from  the 

factory.* 

*Texas  residents  must  include  an 
additional  5%  for  factory  orders.  MC  & 
Visa  cards  honored. 


PERCOM™  peripherals  for  personal  computing’ 
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DEPT.  I 


318  BARNES  - GARLAND,  TEXAS  75042 
Phone:(214)272-3421 
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'1  own  a fast-growing  business  and  before  i 
bought  my  computer  system  I put  In  a lot  of  late 
hours  keeping  up  with  my  accounting  and 
inventory  control.  Now  the  computer  does  my 
number  crunching  quickly  so  I have  time  after 
hours  to  have  some  fun  with  the  system.  My  son 
and  i started  out  playing  Star  Trek  on  the  system, 
and  now  we're  learning  to  play  chess. 

"When  I was  shopping  around  for  my  system, 
the  guys  in  the  computer  stores  demonstrated  all 
the  unique  features  of  the  minifloppy.  I've  got  to 
admit  that  at  first  I didn't  really  understand  all  the 
technical  details.  But  now  that  I use  the  system 
every  day  I really  appreciate  the  minifloppy's  fast 
random  access  and  data  transfer.  I like  the 
reliability,  too. 


"I'm  glad  1 went  with  Shugart  drives.  Look „ 
when  you  lay  out  your  own  money  for  a system, 
you  want  dependable  performance  and  good 
value.  Do  what  1 did.  Ask  for  the  system  with  the 
minifloppy" 

If  it  isn’t  Shugart, 
it  isn’t  minifloppy. 

.Shugart  Associates 

4350akmead  Parkway,  Sunnyvale,  Col i torn ia  94086 


See  opposite  page  for  list  of  manufacturers  featuring  Shugarf  s minifloppy  in  their  systems. 

TM  minifloppy  Is  a registered  trademark  of  Shugart  Assoc  rates 
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ing  a database  query  system  you 
won’t  be  able  to  live  without  this. 

A 16-BIT  BUS  DESIGN 

Bob  Stevenson,  of  Technico  Inc., 
dropped  me  a note  recently  to  intro- 
duce the  proposed  16-bit  bus  stan- 
dard called  DUAL  61™.  Technico 
has  built  a lot  of  flexibility  into  the 
bus  design  and  of  course  is  anxious 
for  16-bit  computer  designers  to 
adopt  the  bus  design  as  an  industry- 
wide standard. 

To  obtain  more  information  on  the 
DUAL  61  bus  standard  contact:  Bob 
Stevenson,  Vice  President  Market- 
ing, Technico  Inc.,  9130  Red  Branch 
Road,  Columbia  Maryland  21045  or 
phone  (301)461-2200. 

A NEW  MACHINE 
UP  ON  THE  QUEUE 

For  anyone  looking  for  a Pascal 
Computer  System,  it  looks  like  your 
prayers  will  be  answered  shortly. 
The  system  uses  a new  16-bit  PASCAL 
MICRO  ENGINE™  CPU  made  up  of 
four  silicon  gate  MOS  chips.  The  sys- 
tem comes  complete  with  64K  bytes 
(32K  words)  of  RAM  memory,  two 
RS-232  serial  ports  and  two  8-bit 
parallel  ports.  The  system  also  has  a 
DMA  floppy  disk  controller,  self  test 
diagnostics,  and  an  ASCII  Console. 

The  software  is  the  University  of 
California  at  San  Diego  Pascal  sys- 
tem, plus  a BASIC  compiler  file  man- 
ager, screen  oriented  editor,  debug- 
ger and  a graphics  package. 

Those  of  you  really  interested  in 
the  PASCAL  environment  can  obtain 
further  information  by  writing  to 
Computer  Interface  Technology, 
2080  S.  Grand,  Grand  Centre,  Santa 
Ana,  CA  92705,  or  call  (714)  979-9923. 

THIS  MONTH’S  COMPANY 
PROFILE:  SWTP 

Southwest  Technical  Products  — 
SWTP,  is  a company  located  in  San 
Antonio,  Texas,  and  is  known  to 
6800  users  as  one  of  the  key  sup- 
pliers of  6800  computer  systems. 


The  company  began  as  the  brain 
child  of  Dan  Meyer,  president  of  the 
company,  selling  parts  of  Popular 
Electronics  articles  in  1964.  Ori- 
ginally the  company  supplied  kits 
for  audio  projects,  then  later  digital 
projects  based  on  Don  Lancaster’s 
designs.  When  Lancaster  intro- 
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duced  the  TV  typewriter,  SWTP  of- 
fered a board  set  without  parts. 

Things  really  began  to  happen  on 
the  computer  side  of  the  house  when 
Ed  Cole  developed  the  now  famous 
CT-1024  terminal  system  for  South- 
west. What  made  things  happen  was 
the  introduction  of  this  product  in 
January  of  75,  the  same  month  Ed 
Roberts  put  the  first  Altair  on  the 
market.  Both  systems  worked  so  well 
together  the  market  was  assured. 

Dan,  realizing  the  potential  of  the 
computer  market,  decided  to  devel- 
op a computer  system  based  around 
the  Motorola  6800  CPU,  and  in 
November  of  1974  introduced  the 
SWTP  6800  computer.  The  system 
was  and  is  designed  to  be  expand- 
able and  take  advantage  of  new 
technologies  such  as  the  6809  to  be 
made  available  later  this  month. 

Dan  never  had  any  illusions  to 
providing  a business  machine  until 
storage  technology  caught  up  to  the 
rest  of  the  industry.  Now  Southwest 
can  offer  systems  with  5.25  or  8 inch 
disks  and  very  shortly  will  have  a 
system  available  using  the  Marks- 
man hard  disk  drive. 

Of  all  the  companies  I have  had 
the  pleasure  of  visiting,  SWTP  was 
one  of  the  more  exciting.  The  com- 
pany under  Dan’s  direction  provides 
full  customer  and  distributor  sup- 
port. The  organization  is  set  up  to 
not  only  manufacture  the  product 
lines,  but  also  has  a complete  metal, 
wood  and  printing  shop.  Dan’s  feel- 
ing is  that  a better  product  can  be 
turned  out  and  costs  kept  down  by 
doing  as  much  in-house  as  possible. 

Some  of  the  new  products  for  this 
year  are  the  hard  disk  system  and  the 
CT-82,  a fully  interactive  terminal  in- 
troduced at  the  Dallas  show.  South- 
west also  provides  extremely  high 
level  software  products,  one  of  which 
is  a very  well  done  PILOT  package. 

Southwest  Technical  Products, 
one  of  the  companies  assured  to  be 
on  top  in  the  80’s. 

TWO  HANDY  SOURCE  GUIDES 

Recently  I was  advised  of  two  inter- 
esting books,  or  magazines  if  you 
wish,  for  users  of  the  TRS-80  and 
Commodore  PET.  The  first  book, 
called  the  PET  GAZETTE,  is  a re- 
source and  news  publication  for  users 
of  the  PET  computer.  Those  of  you 
interested  can  find  out  more  by  writ- 
ing to  Len  Lindsay,  Microcomputer 
Resource  Center,  1929  Northport  Dr., 
Room  6,  Madison,  Wl  53704. 

Users  of  the  TRS-80  will  be  inter- 
ested in  SOFTSIDE,  a resource  mag- 
azine that  covers  the  available  soft- 
ware and  ideas  for  the  TRS-80  com- 
puter. These  folks  can  be  contacted 
by  writing  to:  Roger  Robitaille,  or 
Christopher  E.  Smith,  SOFTSIDE, 
P.O.  Box  68,  Milford,  NH  03055. 


Altos  Computer  Systems 

2378-B  Walsh  Avenue 
Santa  Clara.  CA  95050 

Apple  Computer 

10260  Bandley  Dr. 
Cupertino.  CA  95014 

Digital  Microsystems  Inc. 

(Formerly  Digital  Systems) 
4448  Piedmont  Ave. 
Oakland,  CA  94611 


Imsai  Mfg.  Corporation 

14860  Wicks  Blvd. 

San  Leandro.  CA  94577 

Industrial  Micro  Systems 

633  West  Katella.  Suite  L 
Orange.  CA  92667 

North  Star  Computer 

2547  9th  Street 
Berkeley.  CA  94710 

Percom  Data 

318  Barnes 
Garland,  TX  75042 

Polymorphic  Systems 

460  Warg  Dr. 

Santa  Barbara.  CA  93111 

Problem  Solver  Systems 

20834  Lassen  Street 
Chatsworth.  CA  91311 

Processor  Applications  Limited 

2801  E.  Valley  View  Avenue 
West  Covina.  CA  91792 

SD  Sales 

3401  W.  Kingsley 
Garland.  TX  75040 

Smoke  Signal  Broadcasting 

6304  Yucca 
Hollywood,  CA  90028 

Technico  Inc. 

9130  Red  Branch  Road 
Columbia.  MD  21045 

Texas  Electronic  Instruments 

5636  Etheridge 
Houston.  TX  77087 

Thinker  Toys 

1201  10th  Street 
Berkeley.  CA  94710 

Vista  Computer  Company 

2807  Oregon  Court 
Torrence.  CA  90503 


Shugart  Associates 
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CONSULTANTS 
KEEP  ON  WRITING 

The  last  few  weeks  I have  received 
even  more  fetters  from  consultants 
and  they  are  starting  to  look  even 
better.  Since  l have  a number  of 
them  this  month  I have  elected  to 
just  list  them.  It's  up  to  you  to  con- 
tact them  for  your  needs. 

Dr.  Charles  Heisterkamp  Ml 
Lex  Riverbank  Associates  Ltd. 
Medical  Services  Division 
P.O.  Box  324,  Leola,  PA  17540 
(717)  299-1214 

Michael  J.  Rennie  Whitehead 
CPU  Computer  Consultants  Limited 
1368  Chattaway  Ave., 

Ottawa,  Ontario,  Canada  K1H  7S3 
(613)  731  6536 

Marvin  Cohn 

MRC  Associates  Microprocessor 
Specialists 

759  Hampton  Rd,,  Woodmere,  NY 
11598 

(516)  374-0062 

James  Williams 
Another  Direction 

P.O.  Box  87,  E.  Brunswick,  NJ  08816 
(201)  238-1333 

Richard  B,  Auerbach 
Custom  Tailored  Software  Inc. 

44  Walnut  Street 
Little  Falls,  NJ  07424 
(201)  256-0556 

Claude  Roy 
Systemes  Micrologic 
8720  Place  Ray  Lawson,  Anjou, 
Quebec,  Canada  HU  122 
(514)  353-1918 

Brad  Newman 
Fin  Co 

656  W.  98th  Street,  Suite  205 
Bloomington,  MN  55420 
(612)  884-6744 

S.  S.  Stafford 

Allan  Consulting  Associates 

2448  Watson  Ct.,  Palo  Alto,  CA 

94303 

(415)  328-1400 

Bob  Johnson 
Business  Microsystems 
7228  W.  Reno  Route  5 
Oklahoma  City,  OK  73108 
(405)  787-3020 

Ail  of  these  consultants  listed 
provided  us  with  some  very  impres- 
sive information  and  look  like  they 
can  provide  the  necessary  consult- 
ing services. 

A LAST  WORD 

Each  month  I try  to  have  some 
word  of  wisdom  and  this  month  can 
only  say  I sincerely  hope  atl  of  you 
had  as  good  a year  as  I did  and  that 
79  brings  us  all  the  fortunes  we  are 
looking  for. 

HAPPY  HOLIDAYS  carl 


S-100  BUS  COMPATIBLE.  The  EMM  1104  single  card  plug-in  memory  has 
been  field  tested  and  proven  in  a variety  of  systems  including  the  Poly  86, 
IMSAI,  MITS,  COMPAL-80,  TLD  and  CREMENCO.  16K  BYTES  ON  A CARD. 
Convenient  plug-in  card,  fully  burned-in,  tested  and  guaranteed  by  one  of 
the  industry’s  largest  memory  suppliers.  NMOS  STATIC  RAM,  The  4K 
static  RAMs  have  been  proven  in  applications  ranging  from  single  chip 
memories  to  IBM  370  add-on  systems.  They  are  fast, 
reliable,  and  no  refresh  cycle  is  required.  __ 

See  your  dealer,  or  contact  ns  for  complete  information.  tSilllll 


S-100  Bus  Compatible  Memory 
16K  bytes  on  a card 


NMOS  static  RAM 


Commercial  Memory  Products,  a Division  of  Electronic  Memories  & Magnetics  Corp. 
12621  Chadron  Avenue  * Hawthorne,  California  90250  * Telephone  (213]  644-9BR1 


CIRCLE  INQUIRY  NO.  24 


Only  UVP  offers  a complete  family  of  high  quality  UV  Erasing 
Systems  to  meet  your  needs.  And  for  a lot  less  than  you'd 
imagine.  All  offer  simple  operation  and  reliable  performance  for 
fast,  complete  erasure  of  4 to  600  chips  in  20  minutes  or  less! 

Small  wonder  they've  become  the  recommended  UV  source  by 
Eprom  manufacturers  and  users. 

Quality -built  and  backed  by  46  years  of  UV  experience  and 
technology. 

Available  only  through  your  authorized  UVP  Eprom  Erasing 
Systems  Dealer. 

ULTRA-VIOLET  PRODUCTS,  INC  H O 

5 tOO  Walnut  Grove  Avenue,  San  Gabriel,  CA  91778  U.S.A.l3rJ 


Fast,  Reliable  EPROM 
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•Jit  Site  IbSIUU 


LOOKING  FOR  A CONSULTANT 

Dear  Editor: 

i need  a computer  consultant  who 
can  design,  structure  and  program 
time  series  in  stocks  and  bonds. 

I am  prepared  to  pay  a “large  fee” 
to  the  right  man.  Jack  Allison 

Box  407 
Little  Neck,  NY  11363 

Jack,  l am  reasonably  sure  this  will 
get  you  some  answers,  but  be  care- 
ful on  the  final  selection . 

A PROGRAM  UPDATE 

Dear  Editor: 

RE:  Gary  Young’s  article  in  your 
August  78  issue 

In  Program  1,  it  would  be  easier  to 
let  Z$=  “(35  SPACES)"  and,  in  lines 
like  Line  6600,  to  use  the  syntax 
"K9$(K7tK7  + 24)  = Z$'\  This  works 
fine  in  North  Star  BASIC  and  saves  a 
significant  amount  of  memory  and 
time. 

Program  Listing  2 will  not  work  as 
published.  The  necessary  changes 
are  as  follows: 

Line  2550  should  be  added  and 
should  be  "K7=1508  + 
(J-1)*  102" 

Line  2600  “READ#1,R8$  should  be 
Line  2600  “READ#1%K7,R8$" 

As  published,  the  program  will 
display  the  same  data  for  each  name 
entry  in  the  file.  This  change  will  fix 
that* 

I have  enclosed  a program  to  sort 
files  generated  by  Mr,  Young’s  pro- 
gram into  alphabetical  order,  last 
name  first.  I use  the  chain  statement 
to  exist  Listing  1 (Line  22600:  Chain 
"PERSORT").  PERSORT  sorts  and 
chains  Listing  2. 

In  my  program,  Lines  240-440 
gather  data,  get  last  name  first  fol- 
lowed by  a comma,  and  first  name. 
Extra  blanks  are  moved  to  the  end  of 
the  string.  This  is  then  used  in  a 
standard  bubble  sort,  with  K7$  be- 
ing the  control  string.  Names  are 
entered  first  name  first. 

Henry  Murphy 
611  W.  Illinois 
Urbana,  IL  61801 

Henry , very  interesting  routine. 
Hopefully  a number  of  readers  will 
use  it  and  contact  you  with  their 
thoughts . 
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m PERSIST  DISK  SORT  PROGRAM  FOR  PEP 
40  REM  COPYRIGHT  <L>  1378  HENRV  MURPHY 
50  REtt 
60  m 

70  GG5U&  *39VVVVVTflEH2£>.  TOTING  DISK" 
m H=52Si9 

SBSWVflfc  LONG  ft?  THIS  ->  + ftSTERitt  TS  FLASHING,  ALL  IS  WELL  ■ 
lee  dih 

lie  dim  m<imh&Kj»y<L*=" 

120  inn  R$<m* 
m open  fi,  “mimw 
m thw-w 
150  N2=0 

160  FOR  S=1  TO  K9 
170  FILL  H.  32 

m REM  GET  LAST  Nflft  FIRST  FOP  SORT  FURFBSEE 
198  m\  K7f  HCiLPS  sLRST  NRKDt  <CGflNfi>.  <Flft$7  NflME> 
m REM  m HOLDS  NAME  AS  ENTERED 

2W  REM  SORT  HILL  BE  ALPHABETICAL  BV  LAST  NAME.  BUT  SAVED  FILE 

228  REM  HILL  CONTAIN  INF  NAMES  AS  ENTERED 

230  REM  IN  I HE  CflSE  OF  THREE  OR  HARE  WORD  NAMES,  SORT  MILL  BE 

234  REM  BV  THE  SECOND  NAME 

24P  K?-1508+(S-1 >+102 

250  N2*N2nVN3=*N2*X  >*25+lMI4^N3+24 

?M  NF=<N2-l)*iea+i 

m READ  #m?>R8liN7*N7+99> 

m IF  THEN  m<Ht*H7m}*£i*2$+2$ 

m Ktwtmmvm  n=i  to  sue  ll,a,a>o“  1 then  430 

300  1 : 1 l-K* ( ft+1 . 26“A+1 ) +KI ( 1 , A > 

310  0=1 

m if  11  then  340 

338  D=DU\G0TO  328 
340  l:=DS0=D-1 

358  IF  KlKCiOO1  " THEN  378 
360  C=C:+i\G0TG  350 
378  F =C 

388  if  Klf(E,E)^  THEN  408 

399  E=E+3SS60TO  388 

406  KfsKiWLOH".  “H'lKC.E) 

410  K7ILN3.  m >=kT<40t=*J3KI=2* 

420  A=160 

438  FILL  tL 42V€XTWX1 

448GG5UB  690V! X ! V!  \ ! V V "SORTING  DISK  INTO  ALPHABETICAL  ORDER" 

450  1 VREM  INTENDED  FOR'  USE  WITH  HEMCftV  MAPPED  VIDEO  DISPLAY 
460'Vf "AS  LONG  AS  THIS  ->  * HSTERICK  IS  FLASHING, ALL  IS  WELL  " 

470  >VV!V!  "REMAINING  MEM0RY=  FREE<0i. M BYTES  H 
48fi  REM  BUBBLE  SORT  ROUTINE-SORT  BV  LAST  HhME 
498  Sl=^H2=0\fOR  T0  K9-1 
580  FILL  ID.32 

518  M2=N2+l\N?=<fe-l)*25+l 

520  N6=N2*25+i\N7= ( N2- 1 > *180+ iVN8=N7 +99,\N9=N2+ 108+ 1 VN 1= N9+99 
530  IF  K?ICN3,N3+24K=0(N6,N6+24>THEN  590 
548  k l=K7l  * N3 .i  N3+ 24 ) VK.7L < M3 , N3+24 ) =K7*  LN&,  N6+24  > \K7* * N6+24  i =Kf 

5.50  K t=m < N3j  N3+24 > \K9*<N3,  N3+24 )=K9f<N6,  N6+24  >VKfti N£>  M6+-24 >=K$ 

568  R *=R St  i N7i  No  i \RB*  -R8J  < NR.  Ml  > \R8|  ( N9,  HI  > ~Rt 

570  FJ=2f+2f+Zf+l! 
m si=i 

598  FILL  Ur 42VNEHTMF  S1=I  THEN  498 

680  GOSUB  fi9BV!V!V'VVVTflB<l2)#  "WRITING  DISK  ONLY  A FEW  MOMENTS  MORE 1 " 
618  HR]TE#imK9,K9# 

620  N2=i? 

638  FOR  S=1  TO  K9+2 

64  0 M2^N2f  1\N7=  < N2-1  > +108+1  VN3= C N2- 1 > *25+1  \N9=N2+ 100+ 1 

650  K7=150B+ ( S- 1 > +1 02 

668  WRJTEM^.T-  R8lvN7,  N7+99  > ■ NCiENDMARE 

670  NEKT 

m * "PLEASE  Wft] I.  “VCHHIN  "FIR2H 
698  'CHRiUZlVFlLL  55591,  OVRETURN 
READY 
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MicroPro  International  Corporation 


MicroPro 

International 


SUPER-SORT® 

The  ultimate  in  high  performance 

sort/merge 

Specifications 

□ High  Performance  Toumament/Heapsort  Algorithm 

□ Multiple  Input  Files  Read  in  Parallel  for  True  Merge 
Operation.  Up  to  32  Sort  and  32  Merge  Input  Files  Handled. 

□ Dynamically  Invokable  User  Exit  Routines 

□ Record  Selection  via  SELECT/EXCLUDE  Statements 

□ Handles  Fixed  and  Variable  Length  Records 

□ Handles  Fixed  and  Variable  Length  Fields 

□ Handles  up  to  32  Sort  Keys  with  Intermixed  Sequence 
Indicators,  Data  Types  and  Alternate  Collating  Sequences 

□ Handles  Multi-Volume  Diskette  Files 

□ Compatible  with  CP/M*  and  any  Derivative  Including 
ADOS,  IMDOS,  CDOS,  etc. 

□ 8080/80 8 5/ Z-8G  Compatible 

□ Specialized  Optimizations  for  Floppy  Disk  Environment 

□ Keyword  Command  Input  for  Easy  Operator  Entry 

□ Benchmarked  at  Over  560  Records  per  Minute! 

□ invokable  as  a Subroutine  from  FORTRAN,  COBOL 
and  Assembler 

□ Furnished  in  Relocatable  and  Executable  Form  for 
Easy  Load-Address  Definition 

□Optional  TAGSGRT  Operation 

□ Data  Types  Include  ASCII,  EBCDIC,  Binary,  BCD 
(COBOL  Packed  Decimal),  etc. 

□ Supports  CP/M-compatible  Diskette  Files  under 
BASIC,  FORTRAN,  COBOL  and  Assembler. 

Price  $250**  includes  manual  and  single  densitydiskette. 
Manual  only  $15  refundable  with  purchase. 


WORD-MASTER® 

The  last  word  in  text  editing 

Specifications 

□ Compatible  with  any  "Dumb"  CRT  Possessing  Ad- 
dressable Cursor  and  Backspace  (Includes  Hazeltine  - 
All  Models,  SOROC,  Lear  Siegler,  IM3A1-VIOC,  ADDS 
Regent,  Be  hive,  etc.) 

□ Bi-Directional  Word  Tab,  Line  Tab,  Screen  Tab 

□ Bi-Directional  Word  Delete,  Line  Delete  and  Character 
Delete 

□ Quad-Directional  Cursor  Movements 

□ Mid-Line  Insert  and  Delete 

□ Automatic  RAM/Diskette  Buffering  With  No  User 
Intervention 

□ Nested  Command  Looping  with  Conditional  Execution 

□ Global  String  Search,  Global  String  Replace 

□ Scratch-Pad  Buffer  for  Text  Movement,  Global 
Replication,  and  String  Command  Storage 

□ Multiple  Input  File  Merging  with  User-Controlled 
Insertions  for  Easy  Document  Assembly 

□ Multiple  Output  File  Control  by  Section  Under  User 
Control 

□ Compatible  with  CP/M  and  Most  of  its  Derivatives 
Including  CDOS,  IMDOS,  etc. 

□ Use  TEX*  for  Print  Formatting  Functions 

Price  $150**  includes  manual  and  single  density  diskette. 

Manual  only  $9.00  refundable  with  purchase. 

*CP/M  and  TEX  arc  Trademarks  of  Digital  Research. 

* * Prices  and  Specifications  subject  to  change  without  notice 

© 197  flr  MicroPro  Internet  tonal  Corporation  All  rights  reserved 


Dealer  Inquiries  Invited:  Call  (Northern  California)  (707)  544-2865,  (415)  398-7062,  (209)  445-0511,  (408)  279-8980,  (916)  485- 
7619  (Southern  California)  (213)  224-1619,  (714)  634-2908.  Outside  California  Call  Collect  (707)  544-2865.  Principal  offices 
located  at  5810  Commerce  Blvd.,  Rohnert  Park,  CA  94928  circle  inquiry  no.  as 


Finally,  the  complete 


BUSINESS  MANAGEMENT  PROGRAM 
that  really  works. . . and  does  more 
than  you’d  believe  possible 


Here  from  STRICTLY  SOFTWARE  is  a ready-to-use, 
field-proven  business  program  that  will  turn  your  S-1G0 
computer  into  an  in-house,  on-line  total  business 
management  system.  THE  COMPLETE  BUSINESS 
MANAGEMENT  PROGRAM  eliminates  the  chore  of 
manual  record  keeping  and  takes  the  drudgery  out  of 
business  accounting... and  best  of  all  it  really  does  work 
And  that's  the  truth. 

This  CPA-grade  master  system  includes  55  programs 
integrated  into  a genuine  double-entry  and  automatic 
bookkeeping,  system.  The  entire  set  is  ready  to  use  the 
day  you  receive  it 


Included  with  THE  COMPLETE  BUSINESS 
MANAGEMENT  PROGRAM  is  a step-by-step  user  s 
guide  written  in  plain  and  simple  English  For  employees 
with  neither  accounting  nor  prior  computer  experience. 

THE  COMPLETE  BUSINESS  MANAGEMENT 
PROGRAM  was  designed  by  senior  system  analysts  and 
professional  programmers  trained  on  major  industrial 
and  institutional  main  frame  systems.  Our  designers 
worked  hand-in-hand  with  Certified  Public  Accountants 
for  months  to  create  and  debug  this  master  program. 

Upon  completion  THE  COMPLETE  BUSINESS 
MANAGEMENT  PROGRAM  was  successfully  field 
tested  by  one  of  the  nation's  largest  computer  stores 
and  is  now  available  nationwide. 


M jrTillv 

Consider  the  remarkable  features  of  The  Complete  Business  Management  Program: 

• COMPLETE  PAYROLL  PROCESSING  including  check  * TRIAL  BALANCE  WORK  SHEET 


printing,  94  Is,  W-2s,  hourly  employees,  Federal,  state  & 
local  taxes,  special  deductions,  bonuses  and  commissions, 
individual  employee  history  and  more.  The  purchase  price 
even  includes  customized  state  and  local  taxes  for  your  area. 

• GENERAL  LEDGER  which  includes:  a Master  Transaction 
History  File  to  guarantee  complete  and  accurate  audit  trails 
and  automatic  posting  for  ail  subsidiary  journals 

(i.e.,  sales,  receipts  & disbursements  journals). 

• ACCOUNTS  PAYABLE  with  aging,  automatic  check  printing, 
purchase  order  processing  with  inventory  interface  and 
provisions  for  one-time-only  payables. 

• ACCOUNTS  RECEIVABLE  AND  INVENTORY  CONTROL 
including  automatic  invoicing,  aging,  statements,  order 
entry,  automatic  decrease  of  inventory  with  re-order 
indicators,  direct  posting  and  customer  payment  reports. 

• BALANCE  SHEETS  AS  FREQUENTLY  AS  YOU  WISH 

• INCOME  STATEMENTS  AS  FREQUENTLY  AS  YOU  WISH 

• CHART  OF  ACCOUNTS 


• SALES  JOURNAL 

• CASH  RECEIPT  AND  DISBURSEMENT  JOURNALS 

• GENERAL  JOURNAL 

• AUTOMATIC  MAILING  LABELS  from  customer,  vendor 
or  employee  files 

• AUTOMATIC  ACCOUNTING  FOR  SEPARATE  DIVISIONS 
within  the  same  company  with  divisional  variations, 
divisional  statements  and  consolidated  statements. 

• COMPUTER  PRINT  OUTS  whenever  you  want  them 

• PERSONALIZED  FORMATTING  for  your  business  forms 

• AUTOMATIC  POSTING  AND  CROSS-POSTING 

• TOTAL  DATA  BASE  DESIGN  from  top  to  bottom 

• On-going  FREE  SYSTEM  UPDATES  {with  nominal 
duplication  charge) 

• UPWARD  COMPATIBILITY  built  in  for  future  growth. 

• PLUS  Much  More, 


System  requirements:  CP/M,  48K,  80-132  character  printer.  Available  for  most  CP/M  formats. 


But  perhaps  you  don't  believe  it's  possible.  Fair 
enough.  Make  us  prove  it.  Just  fill  out  the  coupon 
and  put  it  In  the  mail.  For  a small  charge  we  will 
send  you  a DEMONSTRATION  DISK  and  the 
complete  USER’S  GUIDE  which  includes  A FULL 
SET  OF  ALL  PRINTOUTS. 

STRICTLY  SOFTWARE 

16720  Hawthorne  Boulevard 
Lawndale,  California  90260 
Telephone:  (213)  371-7144 

Dealer  Inquiries  invited.  For  information  call 
Dave  Clausen. 


1 Dear  STRICTLY  SOFTWARE 
( 

! El  Kilostti  H $49  50  Please  send  n ie  n DEMONSTRATION  DISK,  a USER'S  GUIDE  and  a POLL  SE  T 

OF  PRINTOUTS  Icm  THE  COMPLETE  BUSINESS  MANAGEMENT  PROGRAM.’ 

i _ Enclosed  ts  s \ .750.00  Please  send  nfa  THE  COMPLETE  BGSI  NESS  MANAGEMENT  PROGRAM 

and  FREE  REGISTRATION  far  system  upchtes.* 

■ Form  of  Payment : 

| Check Money  Order  VISA  CARD  * _ Master  Charge  . 

| Residents  add  6^ 

[ Name: _ ..  - 

jj  Address: . 

| Gty,  Slate: Zip __ 

] Telephone:  _ _ _ 

! 'I  have  CP/M  on _ 

J mail  to:  STRICTLY  SOFTWARE.  16720  HaMhcme  Blvd..  Lawndale,  CA  90260 
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CIRCLE  INQUIRY  NO.  12 


DECEMBER  1978 


DIGITAL  IMAGES 

Dear  Editor: 

We  are  interested  in  buying  an 
"image  digitizing-printing"  system 
that  will  print  an  image  of  a person 
taken  from  a TV  camera  onto  com- 
puter paper.  So  far,  we  know  of  only 
one  company,  Computer  Amuse- 
ment Systems  in  New  York,  which 
sells  such  components  as  a com- 
plete system. 

We  would  like  the  names  of  other 
companies  which  sell  such  sys- 
tems, or  sell  the  key  components  of 
such  systems,  so  we  can  compare 
before  purchasing.  If  you  know  of 
such  companies  or  if  you  could  tell 
us  how  to  go  about  finding  them,  we 
would  appreciate  it  very  much. 

Howard  Egan 
Small  World  Photos 
4417  Orlan  Lane 
Bowie,  MD  20715 

Anyone  know  of  other  companies ? 

A ROBOT  LOVER  LOOKING 
FOR  OTHERS 

Dear  Editor: 

In  the  April  1978  issue,  which  was 
devoted  to  robotics,  you  said  that 
you  "were  in  contact  with  several. . . 
companies  that  are  involved  in  robot 
research  and  development."  I am 
very  interested  in  this  field  as  an 
engineering  student  and  I would  like 
to  contact  some  of  these  companies. 

Would  you  please  do  me  a great 
favor  and  send  a list  of  all  the  com- 
panies, that  you  are  aware  of,  that 
are  involved  in  robotics  research. 

Roland  K.  Wilhelm 
Calhoun  Hall,  121 B 
University  of  Cincinnati 
Cincinnati,  OH  45221 

Roland,  the  list  of  companies  and 
universities  is  relatively  long,  so 
what  we  decided  to  do  was  publish 
your  address  and  let  the  robot  peo- 
ple contact  you, 

ANOTHER  MAN  NEEDS  HELP 
Dear  Editor: 

I’ve  attempted  to  put  together  a 
hard  disk  system  over  the  last  three 
months,  i currently  have  a Vector 
Graphic  48K  system  with  a Cro- 
memeo  ZPU.  My  storage  is  the  costly 
Digital  Systems  Dua!  double  density 
disks. 

The  Alpha  Micro  AM500  S-100  in- 
terface card  is  the  most  likely  candi- 
date for  the  job,  but  on  talking  with 
the  company,  I find  it  is  only  sold(?) 
with  $8,000  worth  of  drives  that  go 
along  with  it. 


I located  a Diablo  5 meg  hard  disk 
system  only  to  find  that  Crea/Comp 
wanted  $1,000  to  build  an  inter- 
face card. 

I found  a Pertec,  no  interface  card 
. . .Same  for  the  Burroughs,  CDC, 
and  I could  go  on,  I haven’t  mention- 
ed software. 

My  point:  Am  I missing  something 
being  advertised  somewhere  or  do  I 
come  to  the  realization  that  a decent 
priced  S-100  interface  card  does  not 
exist  with  a DOS?  Help! 

Jesse  D.  Parris 
2367  Summer  Street 
Ridgeway  Center 
Stamford,  CT  06905 

Hard  question.  Deserves  a good 
answer.  Can  somebody  out  there 
help  Jesse? 

IT’S  FUNNY  TIME  AGAIN 

Dear  Editor: 

I would  like  to  object  strongly  to 
the  word  “Computerist”  which  is  ap- 
pearing in  your  publication  with 
alarming  frequency.  It  is  a very 
awkward  word  to  say,  and  unplea- 
sant to  the  ears. 

You  would  not  refer  to  Van  Cli- 
burn  as  a “pianoist.”  Nor  would  you 
use  the  words  "celloist”  or  "elec- 
tronicist.’’  They  sound  wrong. 

Until  I hear  something  better,  I 
feel  the  words  “computist’’  and 
“electronist"  should  be  used. 

John  Beetem 
Electronist  and  Computist 
Stanford,  CA 

Sort  of  a gun.  And  I thought  all  the 
time  I was  art  editorist. 


PROGRAMMERS  CONTEST 

INTERFACE  AGE  Magazine  has  a conic  si  for  an 
programmers  — proles  si  anal  or  hobby i si.  The  con- 
ies I is  to  wrile  a game  based  on  i he  new  television 
show  Ban  tester  Gated  ica 

The  prizes  include:  a two-year  subscriphon  lo 
INTERFACE  AGE  and  Ihe  publication  ol  your  game 
paid  oi  iht  prevailing  author  rales. 

HERE  ARE  THE  RULES: 

* The  game  must  he  written  in  assembly  code  for 
any  machine  of  your  choice. 

* The  game  must  include  all  the  prime  characters 
in  the  television  show. 

* The  game  cannot  be  based  around  ships 
shoot  mg  ships. 

* The  game  can  utilize  graphics  a!  ihe  steri  and 
Ihrougnoul  the  game. 

■ The  accompanying  arlicie  must  mdude  how  to 
play  ihe  game,  and  exactly  bow  the  code  works. 

Each  submitted  game  wilt  be  judged  on  creahvity, 
coding  style,  clarity  ol  the  game  instructions,  and 
how  the  code  works. 

DEADLINE  AND  SUBMITTAL  FORMAT 

All  submit  I als  must  be  received  at  Ihe  INTERFACE 
AGE  editorial  offices  not  teler  than  April  i.  1979.  Each 
submittal  must  be  accompanied  by  a sen -addressed 
stamped  envelope  and  an  lAPS  formatted  tape  ol  the 
code.  The  tape  must  contain  boin  source  and  object 
code.  The  arlicie  must  be  m the  lormat  described  on 
page  32a  of  the  March  1978  issue. 

Send  your  entry  to  Carl  Warren,  Senior  Editor, 
INTERFACE  AGE  Magazine,  P.O.  Ba*  1234,  Cerritos, 
California  90701.  Please  no  phone  calls. 


Also  DIABLO.  LEAR/SIEGLER,  DEC. 
Write  or  call  for  a free  catalogue. 


i ir  T‘ 


THE  END 
OF  YOUR 
SYSTEM 


iitllCHOUfllLi 


IMICHOMAIL  * BOX  3297  * SANTA  ANA.  CA  92703 
(7t4)  731-4338 


Put  this  SOROC  IQ  120  at  the 
end  of  your  system  for  fast  and 
silent  input/output. 

$7950°* 


Put  this  T.l.  810  printer  at  the 
end  of  your  system  for  fast  and 
reliable  hard-copy  output. 


$1695°°* 


Put  this  TELETYPE  43  at  the 
end  of  your  system  for  reliable 
low-cost  input/output. 

igggoo* 

*phis  2%  handling. 

Shipped  freight  collect. 
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CIRCLE  INQUIRY  NO.  SB  INTERFACE  AGE  13 


THE 
COLUMN 

By  Sandra  Evans,  Contributing  Editor 


WE  CRN 
HELP  YOU 
LOOK  EVEN 
BETTER  . . . 


36”  wide  Designer  Series  w/Casters 


46”  wide  Desk  with  Mini  Rack 


46"  wide  Designer  Series 


Our  desks  and  enclosures  are 
designed  to  add  beauty  and 
distinction  to  your  products. 
Reasonable  pricing  and  deli- 
very plus  good  service  add  to 
the  pleasure  of  using  our 
equipment  with  your  product. 


Electronic  Systems 
Furniture  Company 

1215  E.  El  Segundo  Boulevard 
El  Segundo,  CA  90245 
(213)  322-4612 


CIRCLE  INQUIRY  NO.  23 


I have  decided  to  take  over  the 
world.  I know  that  must  sound  like  a 
pretty  radical  statement,  but  it  seems 
like  such  an  easy  thing  to  do,  it  will 
probably  be  worth  trying.  And  since 
HI  come  out  of  it  looking  like  a 
saviour  and  being  loved  by  everyone, 
there  isn’t  a single  reason  why  I 
shouldn't  give  it  my  best.  After  all,  I 
can  see  myself  living  in  some  ivory 
penthouse,  wearing  long  bejeweled 
gowns  which  swirl  impressively  as  I 
spin  in  a fit  of  anger  like  a Disney 
character. 

The  takeover  is  possible  because 
I’ve  come  up  with  a very  solid  plan 
which  I can  accomplish  in  about 
twenty  years.  Actually,  the  whole 
thing  hinges  on  that  tiny  little 
pocket  calculator  many  of  you  al- 
ready have.  I’ll  arrange  it  so  that 
everyone  in  the  whole  world  will  be 
so  dependent  on  them  they  will  not 
be  able  to  function  without  them. 
When  that  happens,  I'll  be  there  to 
take  over.  It’ll  work,  and  in  three  sim- 
ple stages  too. 

The  first  step  is  a simple  business 
venture.  A few  pocket  calculator  out- 
lets strategically  placed  worldwide, 
the  best  sales  people  money  can  buy 
and  a good  product  will  insure  suc- 
cess. Once  I get  a firm  footing  in  the 
retail  market,  I’ll  begin  an  adver- 
tising campaign  that  will  convince 
everyone  that  my  sturdy,  inexpen- 
sive pocket  calculator  is  necessary 
to  their  very  existence.  I’ll  outsell 
every  other  business,  buy  them  out, 
and  set  up  a monopoly. 

My  main  thrust  will  be  toward  the 
checkbook  balancer  and  the  shop- 
per. Calculating  income  and  monthly 
expenditures  will  be  impossible  with- 
out a small  computer.  Eventually  the 
calculator  will  be  on  every  desk,  in 
every  wallet,  in  every  car.  A dime 
won’t  be  spent  without  the  computa- 
tions done  electronically;  a mile 
won’t  be  driven  without  gas  mileage 
punched  up.  It’ll  be  fantastic!  Im- 
agine a calculator  served  with  your 
dinner  check.  You’ll  be  able  to  figure 
what  each  of  you  owes  without  a 
doubt,  right  down  to  the  tax.  They’ll 
be  everywhere! 

And  when  people  no  longer  use 
pencil  and  paper  for  the  simplest 


computations,  I'll  initiate  stage  two. 
And  then  I’ll  wait. 

I’ll  introduce  my  little  pocket  cal- 
culator into  every  school  district  I 
can  locate.  They’ll  become  the  dream 
of  every  math  student  in  the  world. 
Computers  will  be  embedded  in  their 
class  desks,  their  pencils,  even  their 
bookmarks.  Basic  computer  calcula- 
tions will  replace  simple  math,  and  a 
student  will  have  to  pass  advanced 
computer  calculations  before  algebra. 
Brighter  students  wilt  go  from  algebra 
to  geometry  to  calculus  and  then  to 
arithmetic.  And  those  bright  students 
who  can  actually  compute  without  the 
aid  of  a calculator  will  have  quite  a 
lucrative  future  with  my  firm.  For  they 
will  be  the  ones  called  upon  in  the 
third  and  final  stage  of  my  scheme. 

I’ll  wait  a good  ten  to  fifteen  years 
before  the  third  stage.  When  simple 
addition  and  subtraction  has  become 
extinct  and  there  are  no  environmen- 
talists to  save  them,  things  will  start 
to  happen.  Quickly,  within  a week, 
all  of  the  calculators  will  malfunc- 
tion. Frantic  people  will  run  for  new 
ones,  but  there  won’t  be  any. 

The  results  will  be  incredible. 
Within  the  home,  chaos  will  reign. 
Some  will  go  insane  simply  because 
they  can't  figure  out  how  marry 
hours  must  pass  before  their  favor- 
ite TV  show  comes  on.  Families  may 
even  starve  because  they  can’t 
figure  their  food  budget.  Businesses 
will  crumble;  banks  will  fold. 

And  into  all  this  bedlam  step  I, 
with  my  trained  crew  of  mathemati- 
cians and  workable  pocket  calcula- 
tors. And  with  a price.  I will  be  the 
new  leader  and  people  will  thank 
me.  Yes,  thank  me.  I will  come  with  a 
limited  supply  of  computers  and  an 
abundant  supply  of  chalk  and  black- 
boards. My  crew  and  I will  teach  the 
world  a new  and  better  way.  A way  of 
addition,  subtraction,  multiplication 
and  division.  A way  of  memorization, 
repetition,  sweat  and  independence. 
The  people  will  be  grateful  to  me 
and  they  will  show  it. 

I'll  lead  them  from  my  ivory 
penthouse,  in  my  swirling  dresses, 
calculating  on  paper  my  newly  ac- 
quired wealth  and  power.  I will  be 
there  to  help.n 
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"My  Structured  Systems 
business  software  has  paid 
for  itself  in  labor  hours 
saved  alone.” 


Mr.  Ken  Turin  ah.  Colloid- A-Tron  Inc,  Buffalo,  New  \brk 


Says  Mr.  Tunnah:  ‘'The  program  is  designed 
from  a CPA  standpoint,  for  multiple  corporations , 
which  we  have.  It  is  flexible  and  gives  me  the 
ability  to  change  reporting  by  profit  centers 
easily.  It  is  up  and  running  quickly , and  it  just 
keeps  on  running.  I think  it's  the  best  business 
software  available." 

The  best  software  available.  That's  what  Structured 
Systems  Group  set  out  to  create. 

Structured  Systems  offers  three  sophisticated 
accounting  systems.  Our  General  Ledger  software  is 
big  enough  for  multi-client  write-up  by  the  CPA,  or 
multi-corporate  reporting  for  the  business,  but  small 
enough  for  the  micro  budget.  The  very  comprehensive 
Accounts  Receivable  and  Accounts  Payable  packages 
will  operate  independently  or  they  will  coordinate  with 
the  General  Ledger 

Our  systems  record  transactions  easily  and  cor- 
rectly and  provide  an  audit  trail  from  source  document 
to  financial  statements.  And  they  will  maintain  monthly 
and  year-to-date  information  in  dollars  and  in 
percentages.  And  they  are  reliable. 

The  three  systems  interact  with  the 
user  to  set  up  parameters  such  as 
format  and  headings,  account 
titles  and  numbering, 
automatic  billing  or  reminder 
notices,  credit  limits,  sales 
reports,  a check  register, 
and  much  more. 


Ken  Tunnah  is  one 
of  many  innovators 
bringing  the  micro 
revolution  to  the 
small  business.  As 
a programmer,  he 
knows  computers 
and  their  languages. 
As  a businessman, 
he  knows  business 
and  its  languages. 

And  when  Mr.  Tunnah 
decided  to  micro- 
computerize  the  ac- 
counting function  at 
Col  bid- A-Tron,  he 
turned  to  Structured 
Systems  software. 


The  software  is  designed  to  run  on  an  8080  or  Z-8G 
CPU  with  48K  of  memory,  dual  disks  with  CP/M® 
printer,  keyboard,  and  CRT  To  make  it  all  work  for  you, 
we  have  provided  the  most  extensive  documentation 
and  support  in  the  industry. 

We  provide  the  capability  to  computerize  complex 
accounting  functions  on  relatively  inexpensive  micro- 
computer equipment.  Ken  Tunnah  has  told  us  what  that 
means:  “Cue  bucked  some  trends.  I looked  around , 
and  decided  that  with  the  right  software,  I could 
get  a micro  to  outperform  a $45,000  mini . Pm 
satisfied.  IPs  simple  economics 

We  can  refer  you  to  a growing  number  of  sophisti- 
cated retailers  experienced  in  Structured  Systems 
Group  business  systems.  Or  we  can  work  directly  with 
you.  WeTd  be  happy  to  provide  you  with  more  informa- 
tion on  our  product  line,  which  includes  QSORT™  (a 
sort/merge  program),  CBAS1C  (a  business  BASIC), 
NAD™  (a  mailing  and  addressing  system),  and  our 
General  Ledger,  Accounts  Receivable,  and  Accounts 
Payable  packages. 

■ CPAl  is  a registered  trademark  of  Digital  Research 


/tructured  /y/tem/  Group 

INCORPORATED 
5208  Claremont  Avenue 
Oakland,  CA  94618 

Call  us  at  (415)  547-1567.  Or  write  Dept,  1A  7. 
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ASCII  FOR  HAMS? 

The  Federal  Communications  Com- 
mission is  currently  seeking  citizen 
input  on  a proposal  to  authorize  the 
transmission  of  ASCI)  by  amateur 
radio  broadcasters.  ASCII,  an  infor- 
mation code  comprised  of  seven 
binary  data  bits,  has  been  adopted 
by  the  National  Bureau  of  Standards 
as  the  standard  code  for  information 
interchange  in  the  U.S. 

If  adopted,  ASCII  would  replace 
the  5-unit  Baudot  code  currently  in 
use.  Input  regarding  the  technical 
limitations,  operating  speed  and 
type  of  transmission  should  be  sent 
to  the  Secretary,  Federal  Communi- 
cations Commission,  Washington, 
D.C.  20544,  before  December  15. 

CALL  FOR  PAPERS 

The  Eighth  Annual  Symposium  on 
Incremental  Motion  Control  Sys- 
tems and  Devices  will  be  held  at  the 
Ramada  Inn,  Urbana,  Illinois,  May 
21-24, 1979.  A call  for  related  papers 
regarding  the  systems  has  been 
issued  by  Professor  B.C.  Kuo,  direc- 
tor of  the  Symposium,  which  is 
sponsored  by  the  Incremental  Mo- 
tion Control  Systems  Society,  in 


cooperation  with  the  University  of  Il- 
linois, Department  of  Electrical 
Engineering  and  Warner  Electric 
Brake  & Clutch  Company,  Beloit, 
Wisconsin.  Exhibit  space  will  be 
available. 

The  symposium  will  encompass  a 
broad  area  with  sessions  devoted  to 
tutorial  papers  as  well  as  original 
contributions  covering  step  motors, 
machine  tool  control  systems,  com- 
puter controls,  linear  and  AC/DC 
motors,  clutch-brake  devices  and 
systems,  and  related  Incremental 
motion  control  applications. 

The  directors  request  authors  to 
submit  a summary  of  about  500 
words  by  January  1.  Final  manu- 
scripts will  be  due  around  mid- 
March.  Send  all  summaries  and  in- 
quiries to:  Dr.  B.C.  Kuo,  P.O.  Box 
2772,  Station  A,  Champaign,  IL 
61820,  (217)  333-4341. 

ELECTRONIC  ENGINE  CONTROL 

The  second  generation  of  an  Elec- 
tronic Engine  Control  (EEC)  system 
wili  be  introduced  on  selected  1979- 
model  Ford  Motor  Company  cars  to 
meet  1980  fuel  economy  and  emis- 
sions standards. 


The  EEC-II  system  will  be  install- 
ed on  5.8  liter  (351-CID)  V-8  engines 
for  all  1979  Mercury  Marquis  and  for 


The  heart  of  the  EEC-11  system  is  a 
completely  solid  state  module  using 
a digital  microprocessor  and  other 
custom-designed  integrated  cir- 
cuits, Seven  sensors  are  used  fo 
determine  crankshaft  position, 
throttle  position,  coolant 
temperature,  exhaust  gas,  manifold 
absolute  pressure,  barometric 
pressure  and  exhaust  gas  recircula- 
tion valve  position.  Using  this  infor- 
mation, the  module  calculates  spark 
advance,  exhaust  gas  recirculation 
flow  rate  and  fuel-flow  trim  re- 
quirements, and  sends  electrical 


1IICCS1 


beta-* 


beta' 


Hie  stand-alone 
Tape  Storage  System. 


BETA-1  is  the  answer  to  the  many  requests  MECA  has  received  for  a universal  tape  unit.  So  we  are 
proud  to  present  the  first  mass  storage  solution  for  non-SlOO  bus  microcomputers.  Now  you  can 
own  a BETA-1  complete,  assembled  and  tested,  for  only  $399. 

STANDARD  FEATURES 


• Random  seek  to  file  at  more  than  100  inches 
per  second. 

• Typical  access  time  is  10  seconds  or  less. 

• Plugs  directly  into  standard  8- bit  parallel 
I/O  port. 

• Fast  load  time  at  8000  bits  per  second. 

• Reliable  — Uses  professional  phase-encod- 
ing technique. 

• Internal  8035  microprocessor  with  IK  byte 
program. 

• Self-contained  high  level  operating  system. 


• Up  to  1 megabyte  on-line  with  a single 
drive. 

• Replaces  disk  at  a fraction  of  the  cost  and 
delivers  similar  performance. 

• Interfaces  to  most  popular  microcomputers 
and  requires  only  a parallel  or  serial  port. 

OPTIONAL  ACCESSORIES 

• Serial  I/O  Port 

• Double  the  loading  speed  for  16,000 
bits  per  second. 


The  BETA-1  will  interface  easily  to  most  popular  microcomputers,  Deliv- 
ered assembled  only  (sorry,  no  kits).  Limited  quantities  available  from 
first  production  run,  SO  ORDER  NOW! 

Sound  too  good  to  be  true?  Then  judge  for  yourself  and  place  your  order  7026  0.W.S,  Road,  Yucca  Valley,  CA  92284 
today.  Call  MECA,  or  your  favorite  dealer,  for  more  details.  (714)  365-7686 


Dealer  inquiries  welcomed. 

incca 
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signals  to  control  the  solid  state  ig- 
nition module,  the  exhaust  gas  recir- 
culation valve  actuator  and  an  elec- 
tric stepper  motor  in  the  carburetor. 

The  EEC-1 1 microprocessor  will  be 
supplied  by  Tokyo  Shibaura  Electric 
Company,  Ltd.  (Toshiba),  and  by 
Ford's  Electrical  and  Electronics 
Division. 

NEW  POLICE  MONITOR 

A new  communications  system 
being  tested  by  the  Dallas  Police 
Department  allows  dispatchers  at 
headquarters  to  use  a display 
screen  to  visually  follow  a patrol  car 
in  a hot  pursuit  or  on  the  way  to  a 
problem  area. 

The  Hazeltine  AVM  (Automatic 
Vehicle  Monitoring}  system  flashes 
a street  map  on  the  screen  and  a tiny 
"graphics  image"  flashes  to  show 
the  location  of  the  police  unit  as  it 
moves  along  the  city  streets. 

The  computer-driven  dispatch  ter- 
minals display  alphanumeric  and 
special  characters  in  seven  colors, 
in  either  tabular  or  graphic  form,  us- 
ing the  map.  There  are  45  police  cars 
in  the  AVM  program. 

MICRO  LANGUAGE  TEACHER 

Spanish-speaking  children  at 
Gabe  P.  Allen  elementary  school  in 
Oak  Cliff,  Texas,  a suburb  of  Dallas, 
are  being  taught  English  by  ROLAR, 
a microcomputer  with  both  a display 
terminal  and  a voice. 

The  voice  was  programmed  by 
musicians  in  an  attempt  to  avoid  the 
staccato  sound  of  many  computers 
so  the  children  could  learn  to  speak 
English  in  a normal  fashion. 

ROLAR  is  the  mainstay  of  a pilot 
program  started  by  the  Dallas  Inde- 
pendent School  District  and  being 
conducted  by  the  Foundation  for 
Quality  Education,  Inc. 

PET  USERS  GROUP 

A PET  users  group  is  being  formed 
in  northern  Virgina,  planning  peri- 
odic meetings  to  exchange  software 
and  techniques,  and  discuss  prob- 
lems. Interested  parties  should  con- 
tact Robert  Karpen,  2045  Eakins  Ct., 
Res  ton,  VA  22091,  (703)  860  9116. 
DESKTOP  COMPUTER  IMPORTANT 

A study  on  “Desktop  Computer 
Markets"  published  by  Venture  De- 
velopment Corporation,  indicates 
that  sales  of  desktop  computers 
reached  $243  million  in  1977.  VDC 
forecasts  that  sales  will  reach  a 
level  of  $1.8  billion  by  1983. 

For  more  information  on  the 
report,  contact  Edward  A.  Ross,  Ven- 
ture Development  Corp.,  One  Wash- 
ington St.,  Wellesley,  MA  02181. 


WORKSHOP  FOR  EXECS 

All  aspects  of  communication 
skills  for  business  are  stressed  in 
"Effective  Communication  for  Manu- 
facturing Executives,"  an  intensive 
three-day  workshop  on  communica- 
tions sponsored  by  New  York  Uni- 
versity’s School  of  Continuing  Edu- 
cation will  be  held  February  5-7  in 
New  York  City,  June  25-27  in  Chi- 
cago, and  September  10-12  in  Los 
Angetes. 

Topics  include  evaluating  speak- 
ing skills,  making  speeches  and  how 
to  convince  and  persuade. 

Fora  brochure  and  registration  in- 
formation, contact  Heidi  E.  Kaplan, 
Dept.  20  NR,  New  York  Management 
Center,  360  Lexington  Ave.,  New 
York,  NY  10017,  (212)  953-7262. 

SEMINARS  ON  MICROS 

The  Polytechnic  Institute  of  New 
York  and  the  Institute  for  Advanced 
Professional  Studies  are  presenting 
a series  of  seminars  across  the 
country.  The  first,  for  engineers,  pro- 
grammers and  technical  managers 
involved  with  the  selection  of  micro* 
processors,  will  be  directed  by  Dr. 
Gtendon  P.  Marston,  vice  president 
of  the  I APS.  "Microcomputers: 
Operating  Principles,  Hardware  and 
Software"  will  be  held  in  Dallas  on 
December  4-5  at  the  North  Park  inn 
and  in  Palo  Alto  on  March  19-20. 

Marston  will  also  direct  "Micro- 
computer Hardware  and  System  De- 
sign," a seminar  for  those  con- 
cerned with  digital  hardware  design 
and  microprocessor  operation.  It 
will  be  held  in  Dallas  on  December 
6-8  and  Palo  Alto  from  March  21-23. 

Two  shows  will  be  held  at  the  Air- 
port Marina  Hotel  in  Los  Angeles. 
"Software  Engineering  for  Mini/ 
Microcomputer  Systems"  will  be 
headed  by  Paul  Barr,  manager  of  the 
advanced  processing  and  system 
techniques  department  for  Ray- 
theon Company.  It  will  run  from 
January  11-13, 

"Bit  Slice  Microcomputer  and 
Digital  System  Design also 
directed  by  Barr,  will  cover  com* 
puter  architecture  and  trends  in  bit- 
slice  digital  system  design.  It  wilt 
run  January  15-17  in  L.A.  and  Decem- 
ber 7-9  in  Boston. 

A five-day  seminar  will  be  held  in 
Woburn,  Massachusetts  December 
4-8.  "Pascal  Programming  for  Mini 
and  Microcomputers"  will  be  head- 
ed by  George  Poonen,  manager  of 
the  language  and  data  base  group  in 
the  research  department  of  Digital 
Equipment  Corporation.  The  course 
covers  programming  techniques 


MAXIMIZE 

YOUR  MICRO! 

8080/Z80  System  Software 

Purchasing  a microcomputer  system,  even  at 
today's  low  prices,  is  a significant  investment. 
And  to  utilize  that  investment  to  its  full  extent 
requires  a solid  base  in  system  software.  Don't 
just  accept  what  comes  with  your  hardware . . . 
there's  a better  alternative! 

OPUS/ONE:  Business- oriented,  block-struc- 
t u red  high-  level  language . I nc  I udes  such 
capabilities  as  extended  arithmetic  precision 
(up  to  55  digits),  multi-character  variable 
names,  and  easy  to  use  string  operations. 
Includes  a built-in  DOS  with  random  access 
files. 

OPUS/QNE $99.00 

OPUS/TWO:  Extends  the  capabilities  of 
OPUS/ONE  with  such  features  as  error  trap- 
ping, machine  code  and  OPUS  subroutine 
calls,  overlays,  and  more  disc  file  commands. 
OPUS/TWO  .. $195,00 

FORTE:  An  OPUS  run-only  system  monitor, 
perfect  for  end-user  installations.  Runs  all 
OPUS  Language  programs. 

FORTE... $60,00 

5.0. 5.:  (Single-user  Operating  System)  A full- 
function  DOS  which  includes  OP  US/ THREE, 
a text  editor  ( TEXTED },  an  assembler 
{ASSEMBL),  and  a package  of  useful  system 
utility  programs. 

5.0. 5 $385.00 

TEMPOS:  The  ultimate  microcomputer 
system  software  package.  A multi- user/multi- 
tasking  DOS  which  will  handle  up  to  7 
interrupt- driven  terminals  simultaneously,  in  a 
true  timesharing  environment.  Includes 
OPUS/THREE,  TEXTED,  ASSEMBL,  and 
many  utility  programs, 

TEMPOS , t $785  ,00 

All  packages  are  upward-compatible.  That  is, 
programs  and  data  developed  under 
OPUS/ONE  may  be  run  at  any  higher  level,  up 
to  and  including  TEMPOS, 

Standard  device  drivers  are  available  for  many 
common  peripherals;  all  packages  include 
System  Generation  capability,  allowing  the 
user  to  inferocftueiy  add  drivers  for  any 
device,  including  disc  drives. 

Like  to  know  more?  Circle  the  inquiry  number 
below  or  contact  your  dealer  for  your  free 
copy  of  our  system  software  brochure!  For 
complete  information,  order  your  user’s 
manual  now,  and  well  apply  the  price  toward 
purchase  of  the  software.  Please  add  $1.50  per 
manual  (set)  for  shipping/handling  within  the 
U.S.  (Master  Charge  and  VISA  accepted). 

OPUS  User’s  Manual.  $12,50 

S.Q.S.  Set  (inc.  OPUS  Manual) $20  00 

TEMPOS  Set  (incl.  OPUS  Manual) . . $20.00 

Dealer  & O.E.M.  inquiries  invited. 

ADMINISTRATIVE 

□□SYSTEMS 

□□□INC. 

□□ 

1642  S.  Parker  Road,  Suite  300 
Denver,  Colorado  80231 
(303)  755-9694 
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SELECT RA-TERM  i 


Turn  your  TRS-80  into 
a complete  word  processing  system. 


Just  hook  up  the  cables  and  connectors  supplied 
with  your  SELECTRA-TERIVI  and  you're  ready  to  run. 
Input  your  text  and  type  the  single  command:  LPRINT. 
The  SELECTRA  TERM  automatically  outputs  clear, 
clean  high  fidelity  copy. 

Incredibly  simple! 

Brand  new.  $1925* 

Fully  assembled  and  tested. 

Delivery  five  weeks. 

Many  options  available. 

*115  VAC,  60  Hz  Model. 

Direct  international  sales  inquiries  to 

International  Sales  Division 
1 7648  Orna  Drive 
Granada  Hills,  C A 91344  USA 


Discounts  Available  to 
EDUCATIONAL  ACCOUNTS 

Contact  Dolores  Sun 
P.  0.  Box  8394  •Ann  Arbor.  Ml  48105 


COMPARE  THIS 
DOT  MATRIX  OUTPUT 

with  the 

SELECTRA -TERM  high 
fidelity  impact 
print ! 


SELECTRA-TERIVI  can  also  be  connected 
to  the  parallel  port  of  PET  « Apple  II  ■ 
Heath  H8  ■ I MSA  I « Cromernco  ■ Alpha 

Microsystems  * Spa  . a Bvte  ■ North 

’ lorizcn  * S ATP  « Vector  Graphic  * ■ 


micro 

computer 

devices 

inc. 

960  E.  Orange! horpe,  Bldg.  F 
Anaheim,  California  92601 
Telephone  (714)  992^2270 


(313)  665-8514 


*TRS-8Q  is  a product  of  Radio  Shack 


"Innovators  to  the  Microcomputer  Industry" 
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and  high-level  languages  in  small 
computers. 

OACS  GETS  OFFICE 
The  Denver  Amateur  Computer 
Society  (DACS)  now  has  permanent 
quarters  and  office  at  1380  S.  Santa 
Fe  Drive,  Denver,  Colorado  80223. 
The  club  meets  t he  third  Wednesday 
of  every  month  at  7:30  PM. 

For  further  information  write  the 
above  address  or  call  Mike  Dmy- 
trasz,  President,  at  (303)  979-6441. 
DELAWARE  COMPUTER  FAIRE 
The  Delaware  Council  of  Teachers 
of  Mathematics,  the  Delaware 
Teachers  of  Science,  and  the  State 
Department  Council  on  Computer 
Education  are  co-sponsoring  a Com- 
puter Faire  scheduled  for  Saturday, 
December  9,  from  8:30  a.  m. -3:30  p.m. 
at  Delaware  State  College  in  Dover. 

The  faire  is  being  planned  for  K-12 
teachers,  administrators,  parents, 
and  the  public  on  the  current  tech- 
nology for  the  classroom  and  per- 
sonal use  of  computers. 

For  information  contact  Mrs.  Lyn- 
da Baker,  Computer  Faire,  Henry  B. 
duPont  Middle  School,  Benge  & 
Meeting  House  Rd.,  Hockessin,  DE 
19707. 


POLICY-RELATED  HEARINGS 
CALENDAR  AVAILABLE 

A weekly  calendar  of  Federal  in- 
formation policy-related  hearings  in 
the  Legislative  and  Executive  Branch- 
es of  Government  is  now  available 
through  the  Washington  Office  of 
the  American  Federation  of  Informa- 
tion Processing  Societies,  Inc. 
(AFIPS).  The  weekly  calendar  is 
compiled  from  a variety  of  sources 
and  may  be  obtained  on  a compli- 
mentary basis  by  writing  to  AFIPS, 
1815  N.  Lynn  St.,  Suite  805,  Arling- 
ton, VA  22209,  (703)  243-3000. 

AFIPS  is  a Federation  of  14  non- 
profit scientific,  educational  and 
professional  societies  representing 
approximately  120,000  individuals 
concerned  with  computers  and  their 
applications. 

MINI/MICRO  COMMITTEE  FORMED 

A Mini -Micro  Committee  concerned 
with  developing  software  products 
and  the  turnkey  system  industry  us- 
ing micro  and  mini  computers  has 
been  formed  in  association  with  the 
Software  Industry  Association  of 
ADAPSO.  The  purpose  of  the  com- 
mittee is  to  work  in  the  interest  of 


member  software  firms  and  hard- 
ware manufacturers  supplying  soft- 
ware. 

Issues  planned  for  discussion  in- 
clude the  marketing  of  software, 
software  support  and  protection, 
technology  transfer  and  training, 
taxation,  pricing,  product  standards, 
users  groups,  plus  other  topics. 

Companies  interested  in  further 
information  can  contact  Stephen  M. 
Hicks,  Chairman,  Mini-Micro  Com- 
mittee, FORTH,  Inc.,  815  Manhattan 
Ave.,  Manhattan  Beach,  CA  90266, 
(213)  372-8493. 

MECA  USERS  GROUP 

Are  you  a MECA  Alpha  I tape  sys- 
tem user?  Here’s  a chance  to  share 
experience  and  get  valuable  infor- 
mation on  software  conversion  and 
special  systems  software  for  the 
MECA  System.  Write  to: 

MECA  USERS  GROUP 
do  R.  H.  Distler 
P.O.  Box  6376 
Oxnard,  CA  93031 

Be  sure  to  include  an  SASE  so  you 
can  be  sure  to  receive  the  first  fact 
sheet.  All  communication  will  be  by 
MECA  tape,  but  you  will  need  to 
know  how  it  will  work.  Write  today. 


AVAILABLE  JANUARY  1 

GENERAL  BUSINESS  PACKAGE 

SYSTEM  DESCRIPTION 

EZ) 

The  development  of  this  small  business  system  has  taken 

DEFINITION 

m 

nearly  a year  and  S1 10,000,00. 

FEATURE  DESCRIPTION 

0 

It  consists  of  integrated  General  Ledger,  Accounts  Receivable, 

DEFINITION 

m 

Accounts  Payable,  Inventory,  and  Payroll. 

FUNCTION  DEFINITION 

0 

FILE  DEFINITION 

0 

The  initial  release  is  in  CBASIC*  running  under  CP/M.** 

SYSTEM  REDEFINITION 

0 

Other  versions  will  soon  be  available. 

ITERATION  OF  ABOVE 

0 

This  software  is  hardware  independent  requiring  only  32K 

SYSTEM  INTEGRATION 

0 

and  two  diskette  drives,  is  use  licensed,  and  is  available  in 

CHARTING  AND  ANALYSIS 

0 

source  code  to  authorized  dealers  and  distributors.  If  you 

PROGRAM  DEFINITIONS 

0 

sell  or  plan  to  sell  in  the  small  business  market,  it  is  both 

FLOW  REVIEW 

0 

profitable  and  advantageous  to  self  a customized  business 

STREAM  REVIEW 

0 

solution,  NOT  a rigid,  inflexible  package. 

REVIEW  AND  REDEFINITION 

0 

We  are  now  accepting  applications  from  individuals  and  firms 

DOCUMENTATION  ANYALSIS 

0 

for  nonexclusive  dealerships.  End  user  inquiries  will  be  re- 

PSUEDO CODE 

0 

ferred  to  authorized  dealers.  Please  write  for  detailed  infor- 

ITERATION OF  ABOVE 

0 

mation  and  prices. 

CODING 

0 

* Registered  Trademark  of  Software  Systems. 

FUNCTION  TEST 

0 

**  Registered  Trademark  of  Digital  Research 

STREAM  TEST 

0 

BETA  SITE  TESTS 

0 

^JMational 

/ Software 

DOCUMENTATION  UPDATE 
ESTABLISH  DEALERSHIPS 

0 

NOW 

Exchange.  Inc. 

Y ^ THE  SMALL  COMPUTER 

DELIVERY 

NEXT 

SOFTWARE  PEOPLE 

NATIONAL  SOFTWARE  EXCHANGE,  INC.*  1000  Lake  Saint  Louis  Blvd.* Suite  17 
Lake  Saint  Louis,  Mo.  63367 *(314)  625-2400 
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Jan  6 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 

Jan  6 Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00,  The 
club  also  meets  on  the  3rd  Satur- 
day of  the  month.  For  further  in- 
formation write  SNPCS,  1405 
Lucilie  St.,  Las  Vegas,  NV  89101 
or  call  (702)  642-0212. 

Jan  ? The  Computer  Hobbyist  Group 
meets  at  1 P.M.  in  the  Green  Cen- 
ter, Rm  2.530,  Univ.  of  Texas, 
Dallas.  For  details  write  P.O.  Box 
11344,  Grand  Prairie,  TX  75051. 

Jan  9 Okaloosa  Computer  Hobby- 
ist Club  will  meet  in  the  Commun- 
ity Room  of  the  First  Federal  Sav- 
ings & Loan  Assoc,  of  Okaloosa 
County,  158  Elgin  Pkwy  N.E.,  Ft. 
Walton  Beach,  FL  at  7 P.M.  For 
details  call  (904)  242-5938. 

Jan  9 Rome  Area  Computer  Enthusi- 
asts (RACE)  meets  the  2nd  Tues- 
day each  month  at  Patty's  Stage- 


coach Inn,  7:30  PM.  Contact  Mike 
Troutman,  RD  1,  W.  Carter  Rd., 
Rome,  NY  13440,  (315)  336-0986. 

Jan  10  Home  Computers  Users 
Group  for  Radio  Shack  TRS-8G 
meets  at  7:30  PM.  For  details  write 
or  call  TRS-80  Users  Group  Infor- 
mation of  Eastern  Massachusetts, 
do  Miller,  61  Lake  Shore  Road, 
Natick,  MA  01760,  (617)  653-6136. 

Jan  10  Homebrew  Computer  Club 
meeting  will  begin  at  7 P.M.  in 
Menlo  Park,  CA  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Contact  the  club  at  P.O. 
Box  626,  Mountain  View,  CA 
94042,  (415)  967-6754  for  details. 

Jan  10  Blackhawk  Bit  Burners  Com- 
puter Club  meets  on  the  second 
Wednesday  monthly  at  7:15  PM  in 
Rockford,  IL.  For  more  informa- 
tion contact  Frank  D.  Dougherty, 
325  Beacon  Dr.,  Belvidere,  IL 
61008,  (815)  544-5206. 

Jan  11  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7 P.M.  at 
Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U.S,  Hwy.  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 


Jan  11  North  Florida  Computer 
Society  will  meet  at  227  Edison 
Dr.,  Pensacola,  FL  32505.  For  de- 
tails write  this  address  or  cal ! 
Eugene  Rhodes  at  (904)  453-3844. 
Jan  11  The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M.  For  details  write  RAMS, 
P.O,  Box  D,  Rochester,  NY  14609, 
Jan  11  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 
write  or  cal!  Larry  or  Holly  Barney, 
1928  S.  2600  E.,  Salt  Lake  City,  UT 
84108.  (801)  485-3476. 

Jan  1 1 The  New  York  Amateur  Com- 
puter Club  meets  on  the  2nd 
Thursday  of  each  month  at  Ber- 
nard Baruch  College,  Rm.  903,  17 
Lexington  Ave.  (corner  23rd  St.}, 
New  York,  NY  at  7 PM.  For  more 
information  write  P.O.  Box  106, 
Church  St.  Station,  NY,  NY  10007. 
Jan  12  HAUCC  will  meet  at  7:30  PM 
in  Rm  117  of  the  Science  & Re- 
search Bldg,  of  the  main  campus 
of  the  Univ.  of  Houston.  For  more 
details  write  or  call  P.O.  Box  37201, 
Houston,  TX  77036,  (713)  661-6806. 


NOW  A SOLUTION 
TO  YOUR  I/O  HEADACHE  # 33 


The  OE  1 OOO  Terminal  is  a low  cost 
stand  alone  video  terminal  that 
operates  quietly  and  maintenance 
free.  It  will  allow  you  to  display  on  a 
monitor  or  modified  T.V.  1 G lines  of  64 
characters.  The  characters  can  beany 
of  the  96  ASCII  alpha  numerics,  and  any 
of  the  32  special  characters.  In 
addition  to  upper-lower  case  capability 
it  has  a scroll  up  feature  and  full  X-Y 
cursor  control.  AH  that  is  required 
from  your  microcomputer  is  300 
baud,  RS  333  or  30  mA  current  loop, 
serial  data.  And  if  that  is  not  enough 
the  price  is  only  $275.00  in  kit  or 
$350.00  assembled,  plus$5.00 
shipping  and  handling.  To  order  phone 
or  write. 

OTTO  ELECTRONICS 

P.O,  Box  3DBB 
Princeton,  N.J.  OB54Q 
6D9/448-91  65 
Dealer  Inquiries  Invited 


MC,  BAG,  COD  accepted  N.J.  residents  add  5°lo  sales  tax. 
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CHRISTMAS  GIFTS  for  YOUR 

IPAVORHITE  COMPUTED 

^jjgJSSSsiOO  PRODUCTS  FROM  WAMECO 


FPB-1  FRONT  PANEL  BOARD 

* DIRECT  PLUG  IN  REPLACEMENT 
FOR  IMSAI 

* HEXADECIMAL  READOUTS  FOR  DATA, 
ADDRESSES,  AND  PORT 

* USES  LOW  COST  SEVEN  SEGMENT 
DISPLAYS 

* CAN  SINGLE  STEP  BY  INSTRUCTION 
OR  BY  BYTE 

♦50  BARE 


FDC-1  FLOPPY  DISC  CONTROLLER 

* WILL  CONTROL  MINI  OR  FULL  SIZE 
FLOPPY  DISCS 

* WILL  CONTROL  UP  TO  EIGHT  FLOPPIES 
AS  CONFIGURED,  WITH  SIMPLE 
MODIFICATION  WILL  CONTROL  UP 
TO  64 

* USES  CPM 


$45  BARE 


OTHER  WAMECO  INC.  S-100  PRODUCTS  (bare  board  price) 


* QMB-9  Nine  Slot  Mother  Board  $35. 
*QMB-12  Thirteen  Slot  Mother  Board  $40. 

* MEM-1A  8 KBYTE  2102  Ram  Memory 
Board  $30. 

* MEM-2  16  KBYTE  2114  Ram  Memory 
Board  $30. 


* EPM-1 4 KBYTE  1702  EPROM  Board  $30. 

* EPM-2  16  or  32  KBYTE  2708/2716  EPROM 
Board  $30. 

* RTC-1  Rea  I Time  Clock  Board  $30. 

* CPU-1  8080  CPU  Board  $30. 


WAMECO  DEALERS  AND  DISTRIBUTORS: 


AUSTRIA 

Ml  rgrei  ler  Data  System 
A -1070  Wien  GMBH 

SchoUnnield  Ga  as*  1 1 
Phone  (Omi  96  IS  65 

CANADA 
Stephen  rieldin} 

Hamilton  Logic  System* 

62  Kobina  Avenue 

Ham  ill  on,  Ontario  L8H  4N4 

F.  Jack  ton  electronics  Co. 
a ox  ?0.  |ili  1.  RR'3 
Aittidlk,  Halifax  County 
Nov  a Scorn  3 1C  +J  3 
Phone  376-2920 

1 Orthon  Coraputcn 
■ 24]  1 Stony  Plain  Road 
Edmonton,  Alberta  T5N  JN2 
Phone  1401)  +88-2921 

Robo-  Tronic  a 
509  La  Avenue  NW 
Calgary  T2VRQJ& 

Phono  <40 i)  282 -+46  4 

The  Comouter  Shop 
ISIS  isth  Street  3.  V. 
Calgary  TIT  4T9 


DENMARK 
Pieiodi.n  Apt. 

Bakkedra^et  55 
3480  Fredenaborg 
Phono  03-2037+4 

ENGLAND 

Leansriire  Lid. 

U Cathedral  View 
Winchester  5071  0PR 

FRANCE 

Euro  Computer  Shop- 
L&.  Rue  Louis  Pasteur 
92100  Boulogne 
Parts 

Phone  Pans  825-32-52 
GERMANY 

ABC  Computer-Shop  GMBH 
5c  helling*  tr.  3 i 
3 OOO  Munehen  40 
Phone  889/282892 

JAPAN 

Onward  Enterprise  Carp. 
Suchirorocho  Heim  Bldg.  Rm 
3-5,  3 -Cham* , Sokokanda. 
Chiyoda-Ku  Tokyo.  101 
Phone  (03]  2S5-98SS 

SCOTLAND 
AlRAMCQ  Ltd, 

10.  Witches  Linn,  Ardroaein 
Ayrshire,  KA22-8BR 
Phene  0294-65530 


UNITED  STATES 
ARIZONA 

* Computer  Ware.  lac. 
314  Weat  Southern 
Tsmoe,  35202 
Phone  [602 1 96&-6312 


9 Electronics  lynctnt 
P.G.  Scut  9641 
San  Jose,  95  \ 57 
Phone  (408)  2Z6-4064 


COLORADO 
Bite  and  Chip* 

■ is  9th  Street 
Greeley 

Phone  (3031  356-7534 


PENNSYLVANIA 
Marketline  Systems 
2337  Phiimont  Ave. 
Huntington  Valiev 
Phene  {215J  917-6670 


Hobby  World 
5716  West  Manchester  tj 

CALIFORNIA  Los  Angeles.  9004S 

Ada  res  Micro  Computer  Systems  Phone  (2lJ}  641-4200 
237  France*  Street 


Dealer  Inquiries  Invited  ! 
University  Discounts  Available 


Baker  afield,  333011 
Phone  (S05)  J93-1326 

* Advanced  Computer  Products 
1310  '"S'1  East  Edtr.ger 
Sant*  Ana.  92703 
Phone  {7  1 4)  5 3b  - 68 1 3 

Anchor  Electronic* 

2102  Walsh  Ave. 

Santa  Clara 

Phene  (408}  246-3*96 

Byte  Shop  Computer  Store 
3400  El  C amino  Jteat 
Santa  Clara 

706  Phone  (408}  249-4221 

Byre  Shop  <?£  FMo  Alto 
2233  El  Camino  Real 
Palo  Alin,  94306 
Phone  <4 1 5)  327-8880 

Com  put  rend 
Box  254 1 -K 
Anaheim,  92804 
Phone  (714]  533-3572 

D*  C+ 1.  Computer  Sy  a tens  « 
4670  M,  El  Capiian 


Phone  1209]  266-9556 


Hollywood  Systems 
9100  Sunset  fllvd, 

Suite  U2 
Hollywood,  90069 
Phone  121 3 ) ?7|-97z6 

b Jade  Computer  Products 
+901  West  Rosecrans  Btvd. 
Hawthorne.  90250 
Phone  (213)  679-3313 

l.  C.  E.  House,  Inc. 

P.0,  Box  335 
San  Bernardino 
Phone  <7141  888-1690 

“ Mika  a 

419  Portofino  Avenue 
San  Carlos,  74070 

PCE  Elec  iron  tes 
4782  Dewey  Drive 
Fair  Oaks.  95628 
Phone  (916} 9*6-7033 

Proko  Electronic  s 
3a  o Lui*  Oh  tabs.  93+0 1 
Phone  (805} 544-3441 


Byte  Shop  -of  Colorado  Springs  Micro-Computer  Product* 
116  S.  Pugh  Street 
State  College.  9 6801 
Phone  (914)  238-7711 

TEXAS 

Young  Electronics  Service 
P.  O.  Box  DD 
College  Station,  77840 
Phone  (713)  6 + 3-3462 

WEST  VIRGINIA 
The  Computer  Corner 
22  Be  ec  hue  si  Av*. 
Morgantown.  26505 
Phone  (304]  292-9700 


1945  N.  Circle  Drive 
Colorado  Springs.  30909 
Phnne  (303 | 533-7075 

The  Comouter  Broker 
L2B05  Wr  Stanford 
Morrison,  8046  b 
Phone  (3031979-6441 

Computer  Technology 
J400  West  64th  Ave. 

Denver,  80221 

Miu  Mini  Computer  Co. 

6Z1  5.  Broadway 
Denver.  50209 
Phones  (303)  778-6230, 
713-8681 

HAWAII 

Mahalo  Microsystems  Limited 
3 55  Royal  Hawaiian  Ave. 
Honolulu 

Phone  (8061  922-2152 
NEW  JERSEY 

Win  lam  Electronics  Supply 
1863  Woodbridge  Avenue 
Edison.  08817 
Phnne  (2011 985-3700 

MINNESOTA 
P.3.  Ene. 

16  25  Fifit  Avenue  North 
Moorhead,  56560 
Phone  (218)  233-6687 


* DISTRIBUTOR 


W7T7C 


me.  WAMECO  Inc.  3107  LANEVIEW  DRIVE  , SAN  JOSE,  CALIF.  95132 
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The  DBM  represents  a new  generation  of  office 
products  for  today's.fast  growing  small  business-like 
yours.  The  DBM  will  help  your  secretaries  and  book- 
keepers work  more  efficiently  and  accurately.  It's 
simple  to  operate,  and  your  dealer  can  train  your 
people  in  just  a few  hours. 

The  Assistant  Bookkeeper^  Diskette  was  devel- 
oped to  conform  to  standard  accounting  practices, 
and  will  help  with  accounts  payable  and  receivables, 
do  the  payroll  quickly,  and  at  a moment's  notice, 
provide  management  with  up-to-the-minute  financial 
reports. 


type  a personalized  form  letter  to  everyone  on  your 
mailing  list. 

it’s  the  office  helper. 

Best  of  all,  it's  not  expensive.  You  can  lease*  the 
DBM  for  less  than  $300  a month  — just  like  your 
photo  copier.  And  your  dealer  can  provide  you  with 
on-the-spot  training,  service  and  maintenance. 

Ask  your  dealer  to  arrange  for  a demonstration  of 
the  Diskette  Business  Machine  at  your  office.  Call 
us  for  the  name  of  the  dealer  nearest  you. 

* Based  on  lease/purchase, 

CIRCLE  INQUmy  NO.  50 


The  Assistant  Secretary*™  Diskette  will  help  any- 
one in  your  office  who  writes  or  re-writes  letters, 
reports,  or  generates  text  for  ad  copy,  brochures  or 
legal  documents  — it's  called  word  processing.  And  in 
a very  short  time,  your  secretary  can  automatically 


Office  Products  Division 
Space  Byte  Computer  Corporation 
6464  Sunset  Boulevard,  Suite  530 
Los  Angeles,  California  90028 

Telephone  (213)  468-8080 


Jan  12  Northern  New  Jersey  Amateur 
Computer  Club  (NNJACC)  meets 
at  Fairleigh  Dickenson  University, 
Rutherford  Campus,  Becton  Hall, 
Rm  B8  at  7 PM.  Write  to  593  New 
York  Ave.,  Lyndhurst,  NJ  07071. 
Jan  13  The  Permian  Basin  Compu- 
ter Group  — Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bldg,,  Rm  203,  the 
Odessa  College  campus.  For 
more  information  contact  John 
Rabenaldtr  Box  3912,  Odessa,  TX 
79760,  (915)  332-9151. 

Jan  14  North  Orange  County  Com- 
puter Club  meets  at  Chapman 
College,  Orange,  CA,  at  12:00. 105 
Hashinger  Hall  Auditorium.  Mem- 
bership Chairman,  Tracey  Lerock- 
er,  (714)  998-8080  evenings.  For 
details  write  P.O.  Box  3603, 
Orange,  CA  92655. 

Jan  16  Rhode  Island  Computer 
Hobbyists  (RICH)  meets  the  at 
the  Knight  Campus  of  Rhode 
Island  Junior  College  in  the 
Faculty  Cafeteria  at  7:30  P.M.  For 
details  contact  Emilio  lannucilto, 
RICH,  P.O,  Box  559,  Bristol,  Rl 
02809,  or  call  (401)  253-5450, 

Jan  18  Madison  Computer  Society 
will  meet  at  7:30  P.M.  at  2707 


McDivitt  R<±,  Madison,  W!  53713. 
Mike  Shoh,  president. 

Jan  18  Sacramento  Pet  Workshop 
meets  from  7-10  P.M.  the  third 
Thursday  of  each  month.  For 
more  information  contact  David 
Howe,  (916)  445-7926. 

Jan  19  Amateur  Computer  Group 
of  New  Jersey  (ACGNJ)  meets  at 
UCTI,  1776  Raritan  Rd.,  Scotch 
Plains,  N J 07076  at  7 P.M.  For  de- 
tails write  to  the  club  at  the  above 
address. 

Jan  19  Long  Island  Computer 
Association  meets  at  7 PM  at  the 
New  York  Institute  of  Technology, 
Old  Westbury  Campus,  Route 
25A  between  Route  107  and  Glen 
Cove  RdM  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
East,  Plainview,  NY  11803. 

Jan  20  Computer  Hobbyist  Group  of 
North  Texas  meets  at  UTA  Univers- 
ity Hall,  Rm  108  at  1 PM  in  Arling- 
ton, TX.  For  details  contact  Neil 
Ferguson  at  P.O.  Box  1344,  Grand 
Prairie,  TX  75051,  (817)  387-0612. 

Jan  20  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  ot  20th  & Olney  Ave. 


For  more  details  write  PACS,  P.O. 
Box  1954,  Philadelphia,  PA  19105. 

Jan  20  The  7C’s  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

Jan  20  San  Diego  Computer  Soci- 
ety meets  at  Grossmont  Com- 
munity College  Student  Center, 
8800  Grossmont  College  Dr,,  El 
Cajon,  CA  at  12:30.  For  details 
write  P.O.  Box  9988,  San  Diego, 
CA  92109,  or  call  (714)  565-1738. 

Jan  21  Central  Florida  Computer 
Club  will  meet  at  2010  Fosgate 
Dr.,  Winter  Park,  FL  32789  2:00 
PM.  Contact  Bill  Kerns  for  further 
information. 

Jan  21  Cleveland  Digital  Group 
meets  at  2 P.M.  in  the  old  railroad 
station  at  Safier’s  Inc.,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 
Write  the  club  at  this  address  for 
more  information. 

Jan  23  Computer  Amateurs  of  So. 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So.  Grove  Ave.,  National  Park,  NJ 


D.M.I.  Introduces  . . . 

40  COLUMN 

PRINTER 

MECHANISMS 

• 12vD.C.  • Life  -10  million  print  lines 

• 2 lines  /second 


Price  does  no!  incl  ude  electronics,  power  supply, 
cabinet,  or  paper  bin. 

Older  from:  DATA  MACHINES  INT’L.,  INC. 

Terrace  Hill,  Ithaca,  NY  14850 

(607)  273-1515 


$166 

F.O.B.:  Ithaca,  NY 


This  rugged  dot  matrix  (9x7)  impact  printer 
mechanism  gives  multiple  copies.  It  prints  any  size 
font,  and  even  graphics  (since  it  is  dot  addressable) 
using  your  electronics. 

Five12vDC  print  solenoids  (Pat.  Pending) 
schuttle  across  the  print  media  which  is  4.25  inches 
wide.  Characters  are  constructed  a row  of  dots  at  a 
time.  Paper  is  advanced  one  dot  row  at  the  end  of 
each  sweep.  A print  line  takes  9 sweeps  ( Vz  second 
including  line  space)  fora  printing  rate  of  6 lines 
per  inch. 

Send  $ 3.00  for  a complete  data  package  that  in- 
cludes  specs.,  outline  drawing,  timing  charts,  and 
complete  electronic  schematics  for  building  your 
own  electronics  to  print  128  ASCI  I characters  at 
TO  char t inch  and  6 lines  / inch. 

YOUR  $3.00  APPLIES  TOWARDS  PURCHASE  PRICE 
IF  ORDER  IS  RECEIVED  WITHIN  60  DAYS. 

DELIVERIES  START  IN  APRIL  1979  - ORDER  NOW! 
NY  Residents  add  7 % tax.  I Made  in  U.S.A. 
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at  7:30  P.M.  For  details  call  (609) 
541-1010,  or  (609)  541-8296. 

Jan  23  Okaloosa  Computer  Hobby- 
ist Club  will  meet  in  the  Santa 
Rosa  Rm,  in  the  Santa  Rosa  Mall, 
Mary  Esther,  FL  at  7 P.M.  For 
details  call  (904)  242-5938. 

Jan  23  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M,  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after  5:00  P.M. 

Jan  24  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St.  in  Boston's  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St., 
Boston,  MA  02108,  (61 7)  227-1 399. 

Jan  24  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy.  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (415)  687-8373. 

Jan  24  Ventura  County  Computer 
Society  will  meet  at  Camarillo 


Public  Library,  3100  Ponderosa 
Dr.,  Port  Hueneme,  CA  93041  at 
7:30  P.M.  For  more  information 
write:  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041. 

Jan  25  Space  Coast  Microcompu- 
ter Club  will  meet  at  7:30  PM  at 
the  Merritt  Island  Library,  Merritt 
Is.,  FL.  Contact  Glynn  Mills  at  R3, 
Box  904,  Merritt  Is.,  FL  32952  for 
more  information 

Jan  25  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  For  more  information  write  to 
this  address  or  call  (612)824-6406, 

Jan  26  Alamo  Computer  Enthusi- 
asts meet  at  7:30  PM  in  Rm  208  at 
Naylor  Technical  Center,  St.  Phil- 
ip’s College,  San  Antonio,  TX.  For 
details  call  (512)  532-2340,  or 
write  to  the  club  at  5411  Cerro 
Vista,  San  Antonio,  TX  78233. 

Jan  26  Washington  Amateur  Com- 
puter Society  will  meet  at  the 
Catholic  University  of  America, 
St.  Johns  Hall,  located  at 
Michigan  and  Harewood  Aves.  in 
Washington,  D.C.  Contact  Bill 
Stewart  at  (202)  722-0210  for  club 


details  between  the  hours  of  10 
A.M.  and  12  P.M. 

Jan  28  Birmingham  Microproces- 
sor Group  will  meet  at  Southcen- 
tral Bell  Company  headquarters 
bldg,  at  2 P.M.  For  further  details 
write  or  call  Jim  Anderson,  2931 
Balmoral  Rd.,  Birmingham,  AL 
35223;  (205)  897-9630. 

Jan  28  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN. 
For  more  information  write  the 
club  at  P.O.  Box  5096,  Ft.  Wayne, 
IN  46805. 

Jan  30  The  Digital  Group  Group 
meets  the  last  Tuesday  of  each 
month  in  the  meeting  room  of 
Consumer  Systems  at  2107  Swift 
Rd.,  Oak  Brook,  IL  at  7:30  PM.  For 
more  information  write  the  group 
c/o  William  L.  Cotsher,  4328  Nut- 
meg Ln.,  Apt.  Ill,  Lisle,  IL 60532. 

Jan  30  The  Apple  Portland  Program 
Library  Exchange  (APPLE)  meets 
on  the  last  Tuesday  of  each 
month  at  7:30  PM.  For  location 
and  details  contact  Ken  Hoggatt, 
9195  SW  El  rose  Ct,  Tigard,  OR 
97223,  (503)  639-5505  or  (503) 
644-0161,  Ext.  6136. 
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NOW  YOU  CAN  AFFORD 

THE  WORLD  FAMOUS 
Diablo  Printer  Terminal 


IPSI  PROUDLY  ANNOUNCES  A PRICE 
BREAKTHROUGH  ON  DAISY  WHEEL 
PRINTER  TERMINALS 


Featuring:  RS  232  compatibility  at  110, 
150,  300,  and  1200  baud:  Print  speed  of  45 
char/sec:  Graphics  capability:  Over  30  print 
wheels  from  10  to  15  char/inch:  5 ribbons 
in  color,  cloth,  film  or  two  color:  Form 
length  adjustable:  Spacing  adjustable  from 
120  pitch  to  .1  pitch:  Line  spacing  adjus- 
table from  48  lines/in.  to  .4  line/in.:  Identi- 
cal in  every  respect  to  it’s  high  priced 
sister  the  Diablo  HyTerm  II*  model  1620. 

Price:  $2,595.00  each  in  OEM  single  units 
tity  discounts  available. 

Service:  Major  cities  in  the  U.S.  and  Canada. 


You  have  probably  waited  a long  time  to  purchase  your  computer  printer  at  a reasonable 
price.  Wait  no  longer!  The  Diablo  1620  lists  for  $3,240.00  we  sell  it  for  $2,595.00;  save 
well  over  $600.00.  For  immediate  action  phone  in  your  order  collect  and  we  will  ship 
your  terminal  the  same  day. 

We  also  stock  Diablo  1345A  (Hytype  II*)  mechanisms  for  immediate  shipment  at  the 
low  price  of  $1,150.00.  Order  one  now  and  build  your  own  terminal  using  your  own  CPU, 
or  do-it-yourself  by  buying  our  1622  kit  and  assemble  your  own  terminal  within  10  hours 
for  $2,295.00 

If  you’ve  always  wanted  to  turn  your  computer  onto  word  processing,  this  is  the  only 
way  to  go.  Ask  for  our  free  word  processing  software,  use  it  with  your  trsso  or  pet  too. 

IPSI 

INTERNATIONAL  PERIPHERAL  SYSTEMS,  INC. 

4982  E.  UNIVERSITY  AVE. 

FRESNO,  CALIFORNIA  93727 
CALL  (209)  252-3635 

*Hyterm  and  HyType  are  registered  trademarks  of  Xerox  Corp. 
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Small  business  systems  currently 
constitute  the  largest  single  market 
for  microcomputers.  I am  surprised  to 
see  microcomputer  systems  sell  so 
well  in  the  small  business  data  pro- 
cessing market  while  there  is  still  so 
little  good  applications  software.  But 
I believe  the  applications  problem 
will  be  solved  during  1979  — at  which 
time  microcomputer  system  sales 
into  the  data  processing  market  will 
increase  enormously. 

In  order  to  find  a solution  for  the 
lack  of  applications  programs,  we 
need  only  look  at  how  system  soft- 
ware developed.  Gary  Kildall’s  CP/M 
has  become  the  “de  facto"  standard 
operating  system  for  the  microcom- 
puter industry.  You  may  argue  that 
better  operating  systems  are  available, 
but  who  cares?  CP/M  is  certainly 
adequate,  and  everyone  is  using  it. 

Gordon  Eubanks’  CBASIC  and  Bill 
Gates’  Microsoft  BASIC  are  rapidly 
establishing  themselves  as  the  “de 
facto”  standard  programming  lan- 
guages. MITS  4.1  BASIC  is  crippled 
by  the  fact  that  it  is  exclusively  a 
Pertec  (ex-MITS)  language;  therein 
lies  the  secret  of  the  microcomputer 
industry.  To  survive  you  must  run 
with  the  pack.  Every  time  a company 
designs  its  own  unique  hardware, 
operating  system  or  software,  it 
spends  additional  money  putting  it- 
self out  of  business. 

Those  microcomputer  manufactur- 
ers who  are  busy  developing  their  own 
operating  systems  and  programming 
language  variations  would  do  well  to 
quit.  They  are  wasting  a lot  of  money, 
and  they  are  seriously  jeopardizing 
their  chances  of  remaining  in  busi- 
ness. Spend  the  money  instead  be- 
coming compatible  with  every  “de 
facto"  industry  standard  that  can  be 
identified  — and  when  it  comes  to 
software  that  includes  CP/M,  CBASIC, 
and  Microsoft  BASIC. 

But  what  does  this  have  to  do  with 
applications  software? 

The  answer  is  that  by  mid-1979 
there  will  be  "de  facto”  standard 
business  applications  programs  in 
general  use.  These  “de  facto”  stan- 
dard business  applications  pro- 
grams will  be  low-cost,  canned  pack- 
ages that  will  run  on  any  popular 
microcomputer  system.  By  low-cost, 
I mean  $50  or  $100  per  package  to 
the  end-user.  At  that  point,  the  com- 
puter store  will  be  able  to  assemble 
a computer  system,  move  it  into  a 
customer’s  office,  and  have  it  do 
useful  work  within  48  hours.  People 
will  be  buying  and  using  computer 
systems  the  same  way  they  buy  and 
use  automobiles.  You  do  not  wait  9 
months  to  start  driving  your  new  car. 
And  there  is  no  good  reason  why 
you  should  wait  9 months  to  start 
using  your  new  computer  system. 


Those  of  you  who  have  been 
around  the  computer  industry  for 

many  years  may  be  surprised  to  see 
me  support  the  concept  of  "canned” 
packages  — a concept  which  has 
never  really  been  successful  to  date. 

I believe  "canned”  packages  will  be 
successful  in  the  microcomputer  in- 
dustry, although  they  were  unsuc- 
cesfui  in  the  minicomputer  and 
mainframe  industries,  because  the 
microcomputer  industry  presents  a 
whole  new  set  of  economics. 

A minicomputer  buyer  who  spends 
$50,000  on  his  hardware  and  $10,000 
on  a set  of  canned  packages  is  not 
likely  to  be  frightened  by  program- 
mer charges  of  $25  per  hour,  or 
more,  for  custom  changes.  The  very 
fact  that  canned  packages  were  gen- 
erally unsuccessful  in  the  minicom- 
puter industry  caused  these  pack- 
ages to  be  designed  as  a framework 
in  need  of  customizing,  rather  than  a 
complete  system. 

Canned  or  not,  packages  frequent- 
ly took  six  months  to  bring  on-line; 
and  that  was  six  months  of  frustra- 
tion during  which  the  minicomputer 
buyer  saw  his  $60,000  investment 
drain  his  time  and  patience.  By  the 
time  the  computer  system  started  to 
do  any  useful  work,  the  buyer  was 
almost  vindictive  in  his  determina- 
tion to  get  as  many  hours  of  custom- 
ization as  possible,  and  to  pay  for  as 
few  of  them  as  possible. 

But  microcomputer  systems  may 
cost  $10,000  or  less;  and  a set  of 
canned  packages  may  cost  $100  or 
$200.  If  the  computer  store  retails 
this  system  correctly  — and  I will 
address  that  subject  next  — the 
customer's  $10,000  investment  will 
start  doing  useful  work  from  day 
one.  And  after  paying  just  $100  or 
$200  for  canned  packages,  $25  per 
hour  for  changes  will  took  tike  a 
whole  lot  of  money.  This  new  breed 
of  customer  will  be  more  willing  to 
adapt  to  the  canned  package  be- 
cause these  packages  finally  make 
economic  sense. 

The  key  to  selling  low-cost,  micro- 
computer-based business  systems 

is  to  make  a profit  on  every  sale,  and 
to  make  sure  that  the  customer  gets 
a working  system  within  48  hours,  it 
is  in  the  customer's  and  the  com- 
puter store’s  interest  that  the  seller 
make  a profit  on  the  transaction. 
Otherwise  there  will  be  no  after- 
sales service  or  support  and  the  cus- 
tomer might  just  as  well  go  back  to 
buying  $50,000  minicomputer  sys- 
tems directly  from  the  manufacturers. 

It  is  in  the  customer’s  and  seller's 
interests  that  the  computer  system 
start  working  within  48  hours;  that 
way  a long-term  relationship  starts 
harmoniously. 
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If  the  seller  is  to  make  a profit  on 
every  system,  and  if  the  customer  is 
to  get  a system  that  starts  working 
at  once,  then  we  need  to  re-think  the 
economics  of  selling  computer  sys- 
tems out  of  stores.  And  that  should 
be  no  problem;  the  computer  store 
itself  is  a revolutionary  idea.  It 
should  come  as  no  surprise  to  the 
customer  that  buying  a computer 
from  a store  is  not  the  same  as  buy- 
ing it  at  the  tail  end  of  six  harrowing 
months  interviewing  salespeople 
and  reading  their  glossy  brochures, 

The  minicomputer  salesperson  is 
selling  a promise. 

The  computer  store  must  sell  a 
product. 

The  minicomputer  salesperson 
cannot  let  you  see,  touch,  and  feel 
what  you  are  buying,  because  neces- 
sary programs  do  not  normally  exist, 
A customer  must  therefore  buy  on 
faith,  which  immediately  puts  the 
transaction  into  a grey  area  where 
no  one  is  sure  what  has  or  has  not 
been  paid  for.  But  if  you  buy  a com- 
puter system  from  a computer  store 

— complete  with  working  programs 

— you  see  what  you  are  getting;  and 
you,  the  customer,  should  expect 
nothing  more  than  what  you  see  for 
the  price  you  pay. 

And  therein  lies  the  key  to  operat- 
ing a computer  store  successfully. 
When  a customer  buys  a computer 
system,  what  the  customer  sees  is 
what  the  customer  should  get,  and 
no  more.  Any  computer  store  owner 
who  promises  additional  free  ser- 
vices, such  as  training  the  customer 
or  writing  unknown  programs,  will 
go  broke  and  will  deserve  to. 

The  industry  is  better  off  without 
such  dealers.  The  moment  a store 
starts  offering  additional  unknown 
services  as  an  inducement  to  sell  a 
computer  system,  the  store  has  just 
agreed  to  do  an  unknown  amount  of 
work  for  a fixed  sum  of  money,  with 
the  possibility  of  being  paid  in  the 
customer’s  will. 

I urge  all  computer  stores  to  adopt 
the  following  policies: 

■Charge  a fixed  price  for  a fixed  pro- 
duct and  do  not  misrepresent  the 
product  in  any  way. 

•At  the  time  of  the  sale,  explain  to 
the  customer  that  there  is  an  in- 
stallation charge.  It  might  be  a fixed 
sum  for  a known  system,  or  an 
hourly  charge  for  a system  with  any 
special  features. 

•Charge  by  the  hour  for  customer 
training.  Neither  you  nor  the  cus- 
tomer has  any  idea  how  much  train- 
ing the  customer’s  personnel  will 
require.  How  can  a store  bid  a fixed 
sum  for  an  unknown  amount  of 
work  — or  a job  that  can  never  be 
defined  as  complete? 


•Charge  the  customer  by  the  hour 
for  all  programming  changes.  But 
make  no  such  changes  until  the  cus- 
tomer understands  the  '‘canned11 
programs  completely  and  can  re- 
quest changes  from  a basis  of 
knowledge  and  understanding. 

•At  the  time  of  the  sale,  explain  the 
hardware  service  charge  to  the  cus- 
tomer. This  may  be  an  hourly  charge, 
in  which  case  time  should  start 
when  your  personnel  leave  the  store, 
and  time  should  end  when  your  per- 
sonnel return  to  the  store.  Alterna- 
tively, service  may  be  offered  for  the 
monthly  or  annual  contract  price. 

i strongly  urge  all  customers  to  do 
business  only  with  stores  that  adopt 
the  policies  I have  identified  above, 
You,  the  customer,  may  well  be 
tempted  to  do  business  with  a new 
operation  that  promises  everything 
your  heart  may  desire  — for  a fixed 
fee.  But  what  good  will  it  do  to  try 
and  enforce  this  agreement  when 
the  seller  Is  down  to  eating  money 
or  has  filed  bankruptcy? 

Jim  Schreier  has  just  published 
his  newest  software  index.  It  is  a 
handsome  book,  much  larger  than 
his  first  one  — which  is  only  to  be 
expected.  For  its  small  cost,  this 
software  index  is  a must  in  any 
microcomputer  user’s  library.  You 
can  get  one  by  writing  to: 

The  Schreier  Software  Index 
4327  East  Grove  Street 
Phoenix,  AZ  85040 

A few  months  ago  I fold  you  of  a 
new  cassette-based  magazine  for 

Commodore  PET:  the  "Cursor”,  We 
have  now  received  the  first  few 
issues  of  this  magazine.  If  you  are 
using  your  PET  primarily  to  play 
games,  you  will  find  Cursor  well 
worth  the  $15  annual  subscription 
fee.  For  more  information  contact: 
"Cursor” 

Box  550,  Goleta,  CA  93017 

(805)  967-0905 

Ron  Jeffries,  Publisher 

I have  started  to  receive  letters 
from  readers  praising  the  good  guys. 
An  important  letter  came  from  Jef- 
frey Bishop  of  University  of  Calgary. 
Mr,  Bishop  says: 

"We  have  about  $120,000  sunk  in 
a project  using  mainly  Altair  stuff 
and  of  all  the  people  we  have  dealt 
with,  Tarbeil  remains  the  most  amaz- 
ing — his  level  of  enthusiasm, 
knowledge,  and  helpfulness  is  very 
high.  He  is  a real  asset  to  the  field." 
Don  Tarbeil  may  be  reached  at: 
Tarbeil  Electronics 
20620  S.  Leapwood  Ave.,  Suite  P 
Carson,  CA  90746 
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System  Insights 

Box  1 Austin,  Texas  7876? 
(512)  476-7599 


F 8/3870 
Application 

Manual 


With  the  explosive  growth  oi  microprocessor 
deigns,  your  posit  ion  in  rhc  field  oi  elec  Ironies  can 
become  obsolete  in  six  months.  We  at  Systems 
Insights  know  how  bard  il  is  to  keep  upr  so  we 
prepared  a bqok  juslfor  you.  Mu  roproce*>ors  rn 
Systems  walks  you  through  seven  microprocessor 
based  designs  including  both  industrial  and  con- 
sumer applications  and  specral  emphasis  on  the  FE5 
family  and  the  new  single  chip  microcomputer, 
the  3H7fl 
WHAT  YOU  GET 

1 Comp  Fete  mstr  uc  I ions  a nd  exp  I an  a 1 1 ons  to  prot  o- 
lype  all  designs  on  the  SI  50  Mustek  Evaluation 
Kit  including 

1.  Ac  urn  puier  opera  led  si  gn  d i s pla  y a n d h i gh  speed 
printer  coni  roller  suitable  tor  use  as  a penplieraF 
processor  and 

.1  FREE!  MITO&llhe  hrs!  real  lime  operating  system 
lor  small  microcomputers!  including  a MITOS. 
listing,  memory  dump,  dow  charts.  and  stack 
manipulation  lunciions  lor  up  to  50  concurrently 
achve  tasks. 

4 Designs  running  Under  MIT 05,  including  an 
appliance  controller  subsystem  with  keyboard, 
display  and  trme  ot  day;  a telephone  tall  moni- 
tor with  12  digit  storage  and  recall,  ir.iihc 
recorder  system  with  simultaneous  high  speed 
input,  time  oi  day  maintenance,  I/O  formal  ling; 
asynchronous  oul pul;  and  a mull  M unction  audio 
signal  generator  including  beeps,  warbles,  and 
sine  wave  synthesis, 

5 Mic ro  processo  r Dr  agnos!  i c s me  I uding  t unciional 
RAM  tests  (MARCH  and  GALLOPJ  with  laiture 
print -out:  bidirectional  I/O  sell  tesi  with  i.nture 
printout;  and  on  board  ROM  veniitation.  You 
owe  it  to  yaurteli.  Insure  your  job  security  and 
open  doors  to  advancement,  Buy  Microproces- 
sors m .Wsrems  today' 

Rush  me  aN  350  pages  oi  Mtc reprocess  or x pi 
systems,  including  the  FREE  real  lime  operating 
system.  MFTOS 
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MAXIMIZING  YOUR  TAX  BENEFITS  FROM 
RESEARCH  AND  DEVELOPMENT  COSTS 


QUALIFYING  FOR  AN  R & D WRITE  OFF 

An  essential  prerequisite  tor  any  R & D deduction  is 
that  you  be  in  a trade  or  business;  amateur  inventors  do 
not  qualify.  Once  you  have  some  existing  business,  you 
may  deduct,  amortize  or  capitalize  research  and  devel- 
opment expenditures  for  new  products  or  processes 
even  if  they  are  unrelated  to  your  current  product  line  or 
manufacturing  process.  Therefore,  once  you  are  already 
in  business,  R & D expenses  may  be  deducted  even 
though  they  are  a prelude  to  going  into  a new  business. 

SELECTION  OF  METHOD 

Three  choices  are  available  to  write  off  your  R & D 
costs: 

1.  current  expense 

2.  60-month  amortization 

3.  capitalization  over  useful  life  of  what  you  create 

Why  three  alternatives?  The  answer  is  timing.  You 
select  the  timing  of  the  deductions  to  correspond  to  the 
receipt  of  income  to  your  firm.  Perhaps  a simple  exam- 
ple would  be  helpful.  In  year  one,  you  create  a new  pro- 
duct after  expending  substantial  effort  and  capital. 
However,  marketing  research  indicates  you  will  receive 
little  or  no  income  on  the  new  product  until  year  two  and 
through  year  seven. 

Taking  a current  deduction  in  year  one  would  not  be 
appropriate  because  there  is  no  income  to  offset  the  R & 
D deduction.  The  idea  is  to  ambush  the  income  from 
new  products  in  the  year  when  that  income  is  received. 
You  may  not  need  the  deduction  in  year  one  because 
your  tax  rate  is  marginal  because  of  other  tax  deductible 
items.  Therefore,  why  use  a deduction,  for  example,  in 
the  25%  bracket  when  it  can  be  deferred  and  used  in  the 
48%  bracket? 

Current  Expense  Method 

The  current  expense  method  of  R & D expenses  may 
be  adopted  without  IRS  preconsent  only  if  you  take  the 
deduction  on  your  business  income  tax  return  in  the 
year  that  you  pay  or  incur  R & D expenses.  Caution:  Fail- 
ure to  take  the  current  deduction  can  result  in  its  com- 
plete loss  unless  a timely  refund  claim  is  filed  with  the 
IRS  for  the  appropriate  year. 

The  IRS  "prefers”  that  you  separately  state  all  R & D 
deductions.  Whether  or  not  you  and  your  income  tax 
preparer  choose  to  do  so  in  all  cases,  you  should  segre- 
gate R & D cost  on  your  books  to  permit  easy  verification. 

Note  also  that  although  you  etect  the  current  expense 
method  for  tax  purposes,  you  need  not  (and  in  some 
cases  cannot)  keep  your  books  on  the  same  method. 
You  must,  however,  be  able  to  reconcile  the  differences 
to  Internal  Revenue  Service  agents. 


Once  the  current  expense  method  is  elected,  you 
must  treat  all  future  R & D costs  by  this  method  unless 
the  IRS’  permission  is  secured  in  advance. 

In  contradistinction  to  the  timing  example  given 
above,  would  there  ever  be  a situation  where,  even 
though  you  do  not  anticipate  income  until  after  year 
one,  the  year  that  you  incur  R & D expenses,  you  would 
want  to  take  the  deduction  in  the  current  year,  year  one? 
Yes,  two  situations  actually.  Both  involve  business 
judgments  to  override  tax  effect. 

One,  where  you  seek  investors  to  capitalize  your  R & 
D costs,  you  may  want  to  elect  the  current  expense 
method  and  pass  on  the  deductions  so  created  to  your 
investors  as  a tax  incentive  to  underwrite  your  product 
experiments.  (You  know  Frankenstein  was  the  R & D 
result  of  a limited  partnership  whose  purpose  was  to 
design  a better  human  being,  but  capital  ran  out.)  In- 
vestors like  tax  incentives  because  they  feel  the  benefit 
of  their  investment  on  April  15  even  though  the  income 
return  on  the  new  product  may  be  months  or  years  away. 

The  second  situation  is  simply  a decision  to  take  the 
current  deduction  and  not  defer  it  where  you  have  fluc- 
tuating and  unstable  income  projections. 

Deferred  Expense  Method  (or  60-month  amortization) 

Selection  of  this  method  allows  you  to  postpone  the 
R & D deduction  until  you  first  begin  to  realize  new  pro- 
duct income.  You  control  when  this  amortization  com- 
mences. You  can  elect  this  method  only  with  the  con- 
sent of  the  IRS.  Once  elected,  you  cannot  amortize  your 
R & D costs  over  less  than  60  months  and  then  only  if 
the  product  or  process  created  does  not  have  an  ascer- 
tainable useful  life  for  tax  purpose. 

You  can  elect  this  method  but  not  state  the  month 
that  you  want  the  amortization  period  to  begin.  This 
decision  can  be  by  hindsight,  i.e.  years  after  this  method 
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Profession^ 
Equipment 

ZSOA  cpu,  32  K 
RAM  and  PerSci 
8,+  dual  drives. 
High  speed  Unc  printer*, 
150  characters  per  second. 
• Word  processing  printer*  with  metal 
print  wheel. 

terminal  with  capacitive  keyboard, 
24  x SO  display.  ‘Choice  of  one. 


* Video 


TEXT  200 0im  Word  Processing 

•True  proportional  spacing 

• Pull-screen  text  editing  with 
simple  commands. 

•Bidirectional,  bold  face,  under- 
lining, tab,  right  and  left  justi- 
fication, centering,  auto,  pag- 
ination, name  & address  list. 


CPA  200fltm  Business  Accounting 

•Accounts  Receivable 
•Accounts  Payable 
•General  Ledger  — <tnuJti-co.) 

• User  defined  formats  for  bal. 
sheet,  income  statement,  chan- 
ges in  financial  position. 
•Integrated  A/R,  A/P,  G/L. 


Complete  program  development  software  - Basic,  Fortran, 
Cobol,  Pascal,  macro-assembler,  debugger-  available. 

INFO  2000  Business  System,  complete  with  TEXT  2000  and 
CPA  2001)  software,  can  be  purchased  for  less  chan  513,000. 

9 0-day  warranty  with  system.  Extended  warranty  available.  Write 
for  complete  information  packet.  Dealer  inquiries  welcome. 
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has  been  adopted  you  can  decide  when  benefits  from 
your  expenditures  are  first  realized. 

It  is  advisable  to  use  this  method  when  current  in- 
come is  at  a low  level  or  insufficient  to  absorb  the 
deduction.  Additionally,  this  method  serves  to  provide 
deductions  to  ambush  the  receipt  of  income  when  that 
income  is  received;  income  distortion  for  tax  or  account- 
ing purposes  does  not  occur. 


(You  know  Frankenstein  was 
the  R & D result  of  a limited 
partnership  whose  purpose 
was  to  design  a better  human 
being,  but  capital  ran  out.) 


Capitalization  of  R & D Costs 

This  method  is  not  elected  but  rather  imposes  itself 
mandatory  where  you  do  not  elect  either  the  current  or 
deferred  expense  method,  it  works  this  way.  You  incur 
and  pay  $7T0Q0  in  R & D expenses  to  create  a product 
with  a useful  life  of  seven  years.  You  may  deduct  $1,000 
each  year  for  several  years. 

The  IRS  has  held  that  in  connection  with  R & D ex- 
penses, costs  of  electricity  and  laboratory  materials, 
traveling  expenses,  rent,  and  engineers'  salaries  are 
capital  assets,  not  ordinary  and  necessary  business  ex* 
penses  which  would  be  currently  deductible. 


ft 


COMPARE 
THESE 

UNIQUE  FEATURES: 

•PerSci  Dual  Disk  Drives 

• Full  size  fl"  floppy  diskettes. 

•^hundreds  less  chan  comparable 

systems.  ^ 

* Intelligent  controller  boards  for  each 

type  of  bus  increases  computer  capabilities. 
•Additional  I/O  ports  and  drivers. 

•CP/M*  Disk  Operating  System- 

•Voice-coil  positioning  8 times  faster  than  others. 

•IBM  3740  compatible. 

•Takes  less  than  1/2  the  space  of  others. 

•Includes  cabinet,  power  supply,  fan  and  cables. 


to-,*** 


CORPORATION 
(213)532-1702 
;.  Leap  wood  Ave.,  Carson,  Californio  90746 

CIRCLE  INQUIRY  NO,  29 


Write  for  complete  Informa- 
tion packet.  Dealer  inquiries 
welcome. 


* Trademark  of 
Digital  Research 


•Factory  assembled  and 
tested  for  immediate 
p1ug4n-and-go 
operation . 


•Extensive  software 
library  available: 
Basic,  Fortran,  Cobol, 
Pascal,  macro-assem- 
bler, debugger. 

• Backed  by  90-day 
warranty. 


COMBINATION  TAX  TECHNIQUES 

Like  the  chap  who  knows  his  horse  will  come  in  for 
the  money  but  he  is  not  sure  where,  he  buys  a win, 
place,  or  show  ticket,  you  should  seek  IRS  permission 
to  select  a different  method  if  several  R & D projects  are 
in  various  stages  of  development.  This  is  known  as  the 
“straddle”  position. 

The  key  to  gaining  IRS  permission  is  to  classify  your 
R & D expenditures  into  separate  and  distinct  projects. 
Then  request  a different  method  for  the  projects  in  ac- 
cordance with  tax  timing  or  investor  placation  con- 
siderations. 

SOFTWARE  R & 0 COSTS 

The  sole  exception  to  the  three  methods  already 
discussed  is  software.  Where  you  can  "clearly 
establish'1  that  the  software  has  a useful  life  of  less 
than  60  months  (but  more  than  one  year),  there  is  a 
fourth  method.  This  is  to  say  that  you  have  four  different 
timing  choices  to  offset  the  receipt  of  income. 

Throughout  this  column,  we  have  used  the  term  “new 
products”.  You  need  not  create  a new  product;  an  im- 
provement to  an  old  product  will  qualify  for  the  R & D 
deduction. 

RESEARCH  AND  DEVELOPMENT  FAILURES 

Where  your  efforts  and  expenditures  come  to  naught, 
you  may,  as  a general  rule,  deduct  as  a loss  under  Inter- 
nal Revenue  Code  Section  165  the  remainder  of  ex- 
penses that  you  have  not  already  deducted.  For  exam- 
ple, you  have  capitalized  the  cost  of  your  R & D ex- 
penses amounting  to  $50,000  over  a 10  year  useful  life 
by  deducting  $5,000  per  year.  After  two  years  and 
$10,000  in  deductions,  you  realize  that  "you  are  ahead  of 
your  time”  and  that  there  is  no  ready  market  for  conver- 
ting your  toaster  into  a dual  disk  drive  suitable  for  Arctic 
climates. 

In  the  third  year,  if  you  can  demonstrate  the  intent  to 
abandon  coupled  with  the  cessation  of  activity  in  con- 
nection with  the  project,  you  can  take  as  a loss  the 
unamortized  $40,000.  Moreover,  suppose  you  don't  need 
a loss  of  $40,000  in  year  three  but  do  in  year  four?  Aban- 
don the  project  in  that  year. 

RESEARCH  DONE  BY  OTHERS 

You  can  deduct  the  costs  of  R & D performed  for  you 
by  independent  organizations  or  contractors  as  long  as 
you  do  not  acquire  from  the  researcher  depreciable  pro- 
perty. The  IRS  has  often  been  successful  in  denying 
deductions  in  this  area  where  the  development  costs 
paid  to  the  researcher  were  loans  and  not  risk  capital. 
The  key  to  your  success  when  you  pay  another  for  R & D 
is  to  have  the  element  of  economic  risk  present.  Where 
your  investors  capitalize  your  R & D expenditures,  make 
sure  that  the  legal  documentation  reflecting  your  agree- 
ment with  them  cannot  in  any  way  be  classified  as  a 
loan  to  you. 

To  close  on  a positive  note,  if  the  information  obtain- 
ed from  an  unsuccessful  project  is  used  for  a later  suc- 
cessful effort,  the  IRS  will  not  require  you  to  go  back  to 
the  year  you  took  the  loss  and  reverse  it  out.D 


The  material  presen  fed  in  this  column  is  in  fended 
for  the  reader's  genera/  information.  The  authors 
request  fhaf  the  reader  consult  professional  ad- 
visors prior  to  applying  this  material  to  his  or  her 
specific  situation.  Anyone  needing  further  infor- 
mation can  contact  the  authors  directly  at: 

E///off  MacLennan,  2855  Mitchell  Dr.,  Suite  130 
Walnut  Creek,  CA  94598 

Stephen  Murtha,  3 Altarinda  Dr.,  Suite  304 
Orinda,  CA  94563 
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A COMPUTER  SYSTEM  MAY  BE 
THE  SOLUTION  BUT... 

which  computer? 
which  terminal? 
which  printer? 
how  to  integrate? 
software??? 
how  many$$$ 


YOU  NEED  TO  BE  A MARKET  ANALYST 
AND  A HARDWARE  TECHNICIAN 
AND  A SOFTWARE  PROGRAMMER 
AND  A MILLIONAIRE  . 


WAIT!  - call  COMPUTERWARE 

They  are  SYSTEMS  EXPERTS  who  can... 

•EVALUATE  your  application 

• RECOMMEND  THE  PRODLICTS  you  need 

• PROVIDE  ALL  the  HARDWARE  & SOFTWARE 

at  a VERY  COMPETITIVE  PRICE 


FOH  PERSONAL  or  BUSINESS  SYSTEMS 

Call  on  the  Experts  tor 
System  Specifications 
and  Quotes  at 

COMPUTERWARE 

(714)-436-3512 

830  First  Street  Encinitas,  Ca.  92024 
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INTRODUCING  THE 

X Y PLOTTER  UNIT 

BY 

SYLVANHILLS 


LOW  COST  • Rugged  and  Reliable  < Includes  power  supply 
and  interface  * Resolution  ,01  * Completely  Assembled 

KITS  FOR  THE  DO  IT-YQURSELFER! 


Versatile  * Console  and  power  supply  available. 


11  x 17  inch  drawing  area 

$795, 

Matching  Console 

no. 

17  x 22  inch  drawing  area 

950. 

Matching  console 

130. 

Request  your  own  FREE  brochure 
OR 

OWNER'S  MANUAL $5.  (Outside  US/Canada  add  $3  Postage). 

European  Inquiries  should  be  directed  to  our  overseas 
representative  dodSta  Etiv  , Haufekder  Str  3btD5&00, 
Wuppertal-2,  Germany. 

^yluantfilla  HaboratnriT  Inr. 

BOX  $46  • PITTSBURG,  KANSAS  66762  *(3161  231-4440 


MICRO 
MEDICINE] 


By  Wm.  V.  Weiss,  M.D. 

Professional  Engineer 


Call  it  what  you  will  — intelligence  amplifier,  mind 
amplifier,  intelligence  leveler  — but  the  advent  of  sm a//, 
cheap  information  processing  is  an  event  unique  in 
human  development.  No  area  of  expertise  will  be  spared 
its  pervasive  influence,  no  profession  will  continue  to 
capitalize  on  the  ignorance  of  the  population  at  large. 
Nowhere  will  this  influence  be  more  disruptive  of  status 
quo  than  in  the  vast  health-industrial  complex. 

Information  processing  is  about  to  invade  the  most 
conservative  of  professions,  medicine,  and  this  process 
will  change  the  nature  of  health  care  delivery.  This  will 
not  happen  overnight  but  will  be  an  evolutionary  pro- 
cess. Presently  there  are  only  a handful  of  physicians 
using  information  processing  in  routine  practice  (out- 
side the  hospital),  and  even  then  most  applications  to 
date  have  been  accounting  or  small  business  functions. 

There  is  a curious  convergence  developing  at  present. 
Physicians  are  just  beginning  to  discover  the  possi- 
bilities of  computers  and  have  the  same  curiosity  as  the 
thousands  of  private  citizens  who  are  concurrently  ex- 
ploring this  fascinating  technology.  I believe  there  is  a 
mutuality  here  not  previously  explored  outside  esoteric 
medical  and  biocomputing  journals.  Health  care  and  the 
impact  of  information  processing  on  it  are  of  universal 
interest,  and  I believe  the  time  has  come  for  physicians, 
other  health  professionals  and  the  mass  of  intelligent 
laymen  with  interests  in  personal  computing  to  start  a 
dialogue  on  the  future  of  this  activity. 

Many  physicians  are  not  subscribers  to  personal  com- 
puting magazines.  I hope  this  trend  develops  because  I be- 
lieve a forum  in  this  medium  can  be  an  exciting  and  enter- 
taining process  for  all  involved.  The  outcome  of  the  use  of 
information  processing  in  health  care  activities  is  too  im- 
portant an  event  to  delegate  only  to  anonymous  centralized 
bureaucracies  in  the  “Ministry  of  Health”  (which  will  soon 
be  upon  us)!  The  dialogue  must  begin  as  the  process  be- 
gins. Health  care  professionals  and  industry-sponsored 
information  processing  personnel  will  clearly  have  signifi- 
cant parts  to  play,  but  I believe  they  can  never  provide  ali 
the  answers  and  direction  as  this  process  develops. 

This  is  the  first  in  a series  of  columns  devoted  to  the 
creation  of  a forum  for  all  the  aforementioned  parties  to 
exchange  ideas  relating  to  the  use  of  this  technology  in 
health  care.  It  is  a chance  for  all  concerned  to  participate 
in  an  adventure  whose  horizon  is  limitless  and  an  oppor- 
tunity for  non-medical  people  to  influence  the  evolution 
of  health  care  delivery  in  the  post-industrial  society. 

I believe  this  process  coincides  with  a larger  process 
presently  underway  in  North  America.  Citizens  are  begin- 
ning to  take  back  responsibility  for  their  own  lives  and 
health.  Numerous  books  and  articles  are  appealing  fo  the 
public  to  recover  the  medical  independence  of  an  earlier 
era.  In  health  matters  our  society  has  become  almost  in- 
capable of  bearing  the  least  symptom  without  seeking  pro- 
fessional advice  on  treatment  from  some  health  agency. 
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High  volume,  tow  cost  (relatively)  technology  will  allow 
us  and  our  children  access  to  all  of  the  “guild  secrets” 
and  make  rational  decisions  without  professional  input.  I 
am  not  advocating  diagnosis  without  medical  input.  This 
is  foolish!  However,  a more  rational  system  of  health 
care  awareness  and  understanding  is  imperative.  The 
plain  fact  is  that  this  process  will  develop  regardless  of 
how  it  is  resisted.  The  rational  thing  to  do  is  direct  it 
with  all  interested  parties  involved. 

The  computer  is  a tool  with  infinite  possibilities  for 
allowing  both  doctor  and  patient  to  understand  and  ef- 
fect more  healthy  lives.  The  future  of  health  care  in 
North  America  implies  a greater  understanding  and  use 
of  information  not  widely  available  in  the  prevention  and 
maintenance  of  health.  The  front  line  is  the  home,  not 
the  doctor’s  office  or  hospital. 

At  some  future  date  there  will  be  vast  medical  data 
bases.  These  will  be  accessible  to  health  professionals, 
and  hopefully  citizens  as  well.  How  will  it  evolve?  Who 
will  pay  for  it?  These  and  other  questions  are  central  to 
the  theme  of  this  dialogue.  Other  questions  we  must  ask: 
•is  such  a forum  valid? 

•should  the  future  of  medicine  include  information 
processing  and  its  potential  for  dehumanization? 
Can  we  control  the  outcome? 

•will  dialogue  among  interested  personal  computing 
layman  and  health  care  professionals  have  any  effect 
on  the  future  of  medical  computing? 

•what  is  the  role  of  a data  processing  the  future  health 
care  system? 

•how  much  responsibility  can  a nonprofessional  take 
for  his  life  (assisted  or  not  by  information  technology)? 
•is  such  a dialogue  possible  in  any  other  medium  be- 
sides personal  or  "consumer  computing”  literature? 
We  have  observed  that  the  sophistication  of  the  general 
public  in  medical  matters  is  moving  faster  than  most  phy- 
sicians would  like  to  contemplate.  The  readership  of  per- 
sonal computing  magazines  represents  a particularly  in- 
telligent and  articulate  constituency  and  will  inevitably  be 
involved  in  projects  which  might  be  of  a medical  sophis- 
tication embarrassing  to  their  personal  physicians.  Thus, 
physicians  must  become  aware  of  what  technology  is 
making  possible.  If  this  dialogue  does  not  occur,  we  will 
get  into  a subject  close  to  my  heart,  “technological  by- 
pass." I hope  to  elaborate  on  the  consequences  of  such 
a situation  in  future  columns  devoted  to  the  exploration 
of  home  systems  and  “personal  biocomputing.’’ 

I plan  to  explore  the  requirements  of  systems  used  for 
biocomputing.  We  will  get  into  medical  judgement  and 
therapeutic  rationale.  We  will  review  the  progress  in  both 
academic  biocomputing  to  date  and  regular  office  func- 
tions, and  we  will  consider  the  state  of  the  current  art  in 
applying  small  systems  to  this  environment.  I hope  to  dis- 
cuss the  success  and  failures  of  small  and  large  systems 
in  these  applications  and  the  reasons  for  these  successes 
and  failures.  We  should  try  to  dissect  reality  from  the 
utopian  expectations  in  all  these  developments. 

I hope  readers  will  offer  their  comments  on  any  sub- 
ject as  we  develop  this  dialogue.  No  suggestion  or 
thought  is  too  naive  or  impractical.  One  of  the  great  joys 
of  medicine  is  its  diversity.  So  many  innovations  are  yet 
to  be  initiated;  this  will  be  a very  large  industry  in  the 
future.  Consider  the  worlds  we  are  moving  into: 
•wrist-worn  physiological  monitoring  systems 
•personal  cardiogram  analysis 
•risk-factor  analysis 

•noninvasive  diagnosis  of  wide  spectrum 
•work  environment  risk  inventories 
•life  performance  trajectories 
The  list  is  endless  but  we  will  try  to  get  into  all  of  it.D 
Write  to  Wm.  V.  Weiss,  M.D.,  President,  Bioiothics, 
600  Sherbourne  St.,  Suite  803,  Toronto,  Ontario  M4X  1 W4. 


16K  RAM 

STATIC  KIT  $350 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT-8080  KIT  $440 

SYSTEM  W/16K  & I/O 
TT-8080-S  KIT  $1050 

10-SLOT  MAIN  FRAME 
TT-10  KIT  $325 


CARO  CAGE  & 
MOTHER  BOARD 
ECT-100  KIT  $100 
CCMB-10  KIT  $75 
WITH  CONNECTORS 
& GUIDES 

ECT-100-F  KIT  $200 
CCMB-10-F  KIT  $125 


CPU’S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 
DEALER  INQUIRIES  INVITED  SHIPPING  EXTRA 

ELECTRONIC  CONTROL  TECHNOLOGY 

FACTORY  ADDRESS  MAILING  ADDRESS 

763  Ramsey  Avenue  P.O.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 

12011  686-8080 


CIRCLE  INQUIRY  NO.  22 


DISK  TRS-80  DISK 

Accounts  Receivable,  Accounts  Payable,  CPA  Gen.  Ledger, 
Gen,  Payroll,  Farm  Payroll,  Job  Cost,  Word  Processing 


IMMEDIATE  DELIVERY 
FULL  CHAINING  CAPABILITY 
ALL  SYSTEMS  LICENSED 


For  sample  reports  send  $6.00  to  cover  postage  & handling. 
Each  system  is  priced  at  $240.00  with  3 system  minimum. 
First  time  user  cookbook  documentation. 

Money  Order*  VISA*  Master  Charge  only*  Please. 
Please  state  2 or  3 disk  systems. 


PAYROLL 
ACCTS.  PAYABLE 
ACCTS.  REG. 

GEN.  LEDGER 
JOB  COST 


2 DISK  SYSTEM 
125  EMPLOYEES 
200  VENDORS 
250  CUSTOMERS 
100  ACCOUNTS 
25-45  JOBS 


3 DISK  SYSTEM 
250  EMPLOYEES 
400  VENDORS 
500  CUSTOMERS 
200  ACCOUNTS 
50-130  JOBS 


COMPUTER  SYSTEMS 
DESIGN,  INC. 


P.O.  Box  735 


Yakima,  WA.  98907 
Call  1509-575*0320 
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Thinking  of  adding  mass 
memory  to  your  S-100  bus? 


Think  twice! 


You  say  you’re  ready  for  greater  storage? 
Well  now,  with  average  access  times  of  28 
milliseconds,  large,  on-line  direct  access  can 
tridge  disk  files  have  become  a reality  in 
microcomputing.  And,  ALPHA  MICRO 
offers  you  not  one,  but  TWO  ways  to  vastly 
increase  your  system  capacity. . , and  do  it 
without  overtaxing  your  budget. 

First,  there’s  the  ALPHA  MICRO  AM-500™ 
Hard  Disk  Subsystem.  It  uses  the  popular 
CDC  9427H  (Hawk)  cartridge  disk  drive 
with  a total  of  10  megabyte  capacity  (5  fixed, 
5 removable).  The  AM-500  comes  com- 
plete with  interface  formatter/controller, 
cabling,  and  disk  drive.  You  can  expand 
your  mass  memory  to  meet  your  require- 
ments* in  10  megabyte  increments,  up  to 
40  megabytes. 


Thinking  of  even  more  mass  memory? 
Check  out  the  ALPHA  MICRO  AM-400™ 
Hard  Disk  Subsystem.  It  features  the 
CALCOMP  TRIDENT  Series  Hard  Disk 
Drive  in  a choice  of  models  with  25,  50,  80, 
200,  or  300  megabyte  capacity.  And,  you 
can  daisy-chain  up  to  four  units,  on-line,  in 
any  mix.  Hows  that  for  capacity? 

So,  if  you’re  thinking  of  adding  mass 
memory  to  your  S-100  bus,  be  sure  to  check 
out  the  ALPHA  MICRO  AM-400  or  AM  -500 
Hard  Disk  Subsystem  at  your  nearest  ALPHA 
MICRO  Dealer.  And  while  you’re  there,  ask 
him  to  show  you  the  rest  of  the  ALPHA 
MICRO  hardware  and  software  lines. 


AM  400™ 


AM  500™ 


4 alpha 

W™ 


micro 

17881  Sky  Park  North 


Irvine,  California  92714 
(714)  957 1404 
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Murooaiiqiiiter 


By  James  S.  White 


To  complete  this  year,  the  dawn  of  history  for  busi- 
ness microcomputer,  it  is  important  to  stop  and  reflect 
on  the  course  of  events  that  brought  about  the  micro 
business  revolution.  At  the  same  time,  try  and  see  how 
these  events  have  forecast  the  future. 

Whatever  Kind  of  computer  systems  today  qualify  as 
small  business  computers  do  so  principally  because  of 
their  software.  This  fact  is  partly  a result  of  the  recent 
history  of  computing  in  general:  it  has  proven  easier  and 
quicker  to  specialize  computer  system  software  than 
hardware,  at  least  when  one  considers  today's  produc- 
tion and  distribution  constraints,  and  the  acceptance  of 
today's  typically  primeval  software.  Of  course,  this  soft- 
ware emphasis  is  also  a result  of  the  targe  computer 
production  and  marketing  approaches,  which  have 
abandoned  the  historical  philosophy  of  specialized 
hardware,  and  now  specialize  via  software. 

However,  what  is  true  of  large  computers  need  not  be 
true  for  small  computers.  Where  a large  computer  must 
be  many  different  things  to  many  different  people  so  its 
large  cost  can  be  distributed  among  many  users,  a small/ 
micro  computer  can  be  afforded  by  one  individual.  This 
cost  can  also  result  in  the  economies  of  scale  needed  to 
economically  produce  several  kinds  of  computers,  be- 
cause many  different  kinds  of  small  computers  can  each 
sell  more  units  than  the  best-selling  large  computer. 


Buyers  in  the  future  can 
expect  to  pay  more  for  computer 
systems.  One  part  of  the  total 
system  cost,  hardware  prices, 
will  probably  continue  to  drop. . . 


A point  for  prospective  computer  system  buyers  to 
consider  is  that  there  can  be  considerable  value  in  spe- 
cialized hardware,  despite  its  present  lack  of  common 
availability.  Retail  users  of  larger  computers  in  some  en- 
vironments, for  example,  use  tag  readers  and  various 
types  of  point-of-sale  equipment. 

Two  other  areas  of  obvious  potential  for  specialized 
hardware  are  inventory  status  updating,  and  efficient  inter- 
connection of  several  small  computers  so  individual  users 
can  have  all  the  computing  power  they  need,  but  share  it 
with  others  when  less  or  none  is  needed  by  the  “owner”. 

For  1978,  we  are  limited  to  caveats,  such  as  that  busi- 
ness systems  must  have  a printer.  However,  such  rules 
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DATABASE  MANAGEMENT 
FOR  ALPHAMICRO  SYSTEMS 

ISL-DMS 

Re-entrant  code 
Item  Level  Security/Access 
Program/ Data  Integrity 
Seven  Data  Item  Types 
Thirteen  Conversion  Functions 
Sequential/ Boolean  Retrieval 
Algebraic  Parser 

contact: 


INFORMATION  SYSTEMS  LAB 
P.  O.  Box  4158 
Medford,  Oregon  97501 
(503)  773-8558 
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will  soon  be  questioned,  as  we  better  understand  that 
traditional  techniques  aren’t  always  the  best  basis  for 
the  use  of  new  tools. 

Costs  continue  to  be  an  interesting  consideration. 
Business  computer  systems  today  cost  less  than  at  any 
time  in  the  past.  However,  prices  aren’t  as  low  as  initial 
appearances  imply.  The  $600  computers,  first  available 
this  year,  have  limited  use.  For  some  business  applica- 
tions, a programmable  calculator  can  do  a better  job  at 
much  less  cost.  But  even  these  $600  systems  do  have 
some  worthwhile  business  applications,  despite  the 
often-heard  statement  that  they  are  only  toys. 

As  1978  ends,  the  computer  systems  most  useful  for 
the  typical  small  business  are  the  packaged  systems  in 
the  $15,000  range.  A few  have  recently  become  avail- 
able, and  more  will  be  marketed  soon.  These  systems 
have  the  quality,  the  features  (hardware,  software,  and 
documentation)  and  the  support  that  the  typical  busi- 
ness needs.  For  most  companies,  accepting  a system 
which  cuts  corners  means  that  the  business  must  com- 
pensate by  expensive  do-it-yourself  work.  Therefore,  a 
complete  system  is  often  most  economical. 

Buyers  in  the  future  can  expect  to  pay  more  for  com- 
puter systems.  One  part  of  the  total  system  cost,  hard- 
ware prices,  will  probably  continue  to  drop,  but  not 
dramatically  without  major  new  breakthroughs.  The 
steady  but  slow  cost  saving  effect  of  technological  re- 
finement will  do  little  more  than  keep  ahead  of  inflation. 

But  software  will  be  the  factor  causing  price  in- 
creases. As  vendors  and  buyers  realize  how  inadequate 
today's  software  is,  they  will  add  the  capabilities  users 
need  to  have  a helptul  tool.  Despite  the  increasing 
customer  base  these  development  costs  will  be  spread 
over,  the  net  result  will  be  higher  system  prices.  For  the 
buyer,  the  results  in  productivity  and  utility  will  be  more 
than  worthwhile.D 


LEARN  TO  PROGRAM  WITH  THE  6502 
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programming  or  by  anyone  who  wants  lo  learn  about  basic  techniques, 
using  the  6502. 
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S-100  Memory  for  peanuts, 
Artec  has  slashed  its  prices! 


e*ie0t«e<  15'" 

"’gS^ 


No  matter  what  your  needs,  Artec  has  a 
memory  board  for  you.  You  can  start  with  8K 
of  Tf  4044  memory  on  a 5.3"  x 10"  card  and 
work  your  way  up  to  a full  32K  in  8K 
increments.  The  access  time  Is  only  250ns. 
The  memory  is  addressable  in  4K  blocks 
and  is  perfect  for  SI  00  and  battery  aug- 
mented systems.  The  Artec  32 K Expand- 
able Memory  has  four  regulator  positions, 
bank  select  and  plenty  of  room,  for  all 
necessary  support  hardware.  It  uses  less 
than  1 amp  per  8K  of  memory  (3.'9  for  32K), 
and  only  +8  volts. 


BOARD 

KIT 

ASSEMBLED 

8K  Memory 

$150 

$175 

16K  Memory 
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$315 

24K  Memory 
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$475 

32K  Memory 
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$620 

Add-ons:  Si  35-Chips  alone:  $7.00 


-32K  lor  $620, 16K  for  $315 -Assembled. 


GP1O0 — $20.00 

Maximum  design 
versatility  along  with 
standard  address 
decoding  and  buffer- 
ing for  Si  00  sys- 
tems. Room  for  32 
uncommitted  16  pin 
IC‘sr  5 bus  buffer  & 
decoding  chips,  1 
DIP  address  select 
switch,  a 5 volt  reg- 
ulator and  more.  High 
quality  FR4  epoxy. 

All  holes  plated 
through.  Reflowed 
solder  circuitry. 

wwi  00— $20.00 

A wire  wrap  bread- 
board, similar  to  the 
GP10G.  Allows  wire 
wrap  of  all  sizes  of 
sockets  in  any  sizes 
of  sockets  in  any  com- 
bination. An  extra 
regulator  position  for  multiple  voltage  appli- 
cations. Contact  finger  pads  arranged 
for  easy  pin  insertion. 


Buffering  Kit— $12.65 

All  the  necessary  components  to  bootstrap 
any  Artec  board  into  your  system.  Buffering 
I/O,  DIP  switch  heat  sinks  and  every  support 
chip  you  need. 
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B an  kAme  heard,  Or  just  send  along  a money 
order.  We  can  accept  only  U.S.  currency. 
Please  include  $3  handling  on  ail  orders. 
California  residents  add  6.0%  sales  tax. 

FOR  MORE  INFORMATION:  For  more  in- 
formation about  these  or  any  of  Artec’s  com- 
plete line  of  circuit  boards  or  for  either  indus- 
trial or  personal  use,  please  call  or  write,  A 
catalog  will  gladly  be  sent. 
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ARE 


By  Paul  C.  .Qlihd 


SELECTING  BUSINESS  APPLICATION  PROGRAMS 


The  business  owner  who  has  decided  to  install  a com- 
puter to  handle  his  accounting  is  usually  trying  to  get 
more  accounting  information  about  his  business  and 
get  that  information  faster.  He  may  also  want  greater  ac- 
curacy in  his  records,  and  he  may  need  a replacement 
for  an  obsolete  accounting  system  that  can  no  longer  be 
expanded  to  serve  his  growing  business. 

After  it  has  been  decided  that  a computer  is  needed, 
the  first  step  in  the  conversion  is  to  find  the  right  busi- 
ness applications  programs,  because  the  selection  of  the 
business  programs  usually  determines  which  system  soft- 
ware will  be  needed,  and  in  turn,  what  computer  equip- 
ment is  required.  If  the  owner  chooses  his  business  pro- 
grams hastily,  he  may  find  himself  worse  off  than  before 
he  decided  to  computerize,  with  a computer  system  that 
does  not  do  what  he  expected.  This  state  of  affairs  is 
known  as  a system  failure,  and  horror  stories  about  sys- 
tem failures  are  told  wherever  businessmen  gather. 
System  failures  can  best  be  avoided  by  a thoughtful  plan, 
carefully  executed.  This  article  describes  how  the 
search  for  the  right  business  program  takes  place. 
SOURCES  OF  BUSINESS 
APPLICATION  PROGRAMS 

There  are  at  least  four  different  ways  to  acquire 
business  programs.  Each  has  advantages  and  disadvan- 
tages. For  some  users  the  best  solution  is  to  buy  a com- 


plete turnkey  computer  system,  including  equipment, 
programs  and  financing.  This  solution  seems  quick  and 
appeals  to  the  businessman  who  doesn't  want  to  get 
deeply  involved  in  computers. 

The  disadvantages  are  that  all  of  the  business  pro- 
grams the  owner  needs  may  not  be  available  from  the 
vendor,  and  custom  modifications  to  the  vendor's  pro- 
grams may  be  expensive  and  cause  installation  delays. 
In  addition,  the  customer  feels  locked  in  by  the  vendor 
because  the  vendor’s  computer  equipment  and  system 
software  are  often  non-standard,  and  therefore  incom- 
patible with  other  equipment  and  programs. 

Some  businessmen  will  consider  hiring  a programmer 
to  develop  custom  business  programs  tailored  to  the 
owner’s  exact  requirements.  Many  businessmen  believe 
that  the  main  disadvantage  in  custom  programming  is 
that  it  is  usually  expensive  and  often  slow,  and  may  turn 
out  to  be  unsuccessful.  Later  modifications  may  be  im- 
possible if  program  documentation  is  poor,  or  the  pro- 
grammer is  unavailable. 

While  businessmen  are  often  encouraged  to  write 
their  own  business  programs,  most  businessmen  will 
not  consider  this  approach  because  of  the  time  required 
to  learn  a computer  language  and  then  write  the  pro- 
grams. Most  businessmen  avoid  this  because  they  are 
looking  for  an  accounting  system,  not  a hobby. 

For  many  businessmen,  the  right  decision  will  be 
to  look  for  acceptable  business  programs  that  have 
already  been  developed  and  build  the  computer  sys- 
tem around  them. 

ASSISTANCE  IN  SELECTING 
BUSINESS  PROGRAMS 

Selecting  the  right  business  application  program  in- 
volves defining  carefully  what  the  user's  requirements  are, 
gathering  information  about  available  business  programs, 
screening  and  evaluating  the  programs,  and  making  the 
final  selection  (see  Figure  1).  Each  of  these  matters  will 
be  considered,  but  first  it  is  important  for  the  business 
owner  to  decide  whether  he  can  do  this  work  by  himself. 

Some  businessmen  will  prefer  to  work  alone,  to  save 
advisor’s  fees.  If  they  have  the  knowledge,  the  time  and 
the  inclination  to  do  so,  they  should  go  ahead,  because 
they  will  learn  a lot  about  their  business  and  the  new 
computer  system  in  the  process. 

Most  business  owners  will  realize  they  need  help,  either 


WEEK 

TASK  123456789 

Define  user  requirements 

Gather  information  on 
available  programs 

Screen  information  received 

Gather  detailed  data  on 
surviving  programs 

Evaluate  programs  in  detail 
Select  program 

Figure  1.  Program  Selection  Timetable 


INCOME  STATEMENT  REPORT  SPECIFICATIONS 

1.  Show  current  month,  and  year-to-date 

2.  Show  amounts  up  to  $9,999,999.99 

3.  Show  whole  dollars  or  pennies  — at  user’s  option 

4.  Show  percentages  of  all  other  items  to  total  sales 

5.  Calculate  cost  of  sales  using  ending  inventory 

6.  Compare  current  month  this  year  versus  current 
month  last  year;  current  year-to-date  versus  prior 
year-to-date;  percentage  and  dollar  variations  be- 
tween comparative  amounts. 

7.  Generate  statements  for  9 different  departments, 
and  prepare  a combined  statement 

8.  Compare  budget  to  actual;  show  percentage  and 
dollar  variations 

9.  Summarize  general  ledger  sales  expense  detail  into 
one  report  line 

10.  Suppress  printing  of  zero-balance  accounts 

11.  Show  6-digit  alphanumeric  account  number 

Figure  2.  Output  Report  Specification 
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to  define  the  company’s  requirements,  or  to  screen  and 
evaluate  alternative  programs.  A good  advisor  will  save 
the  owner  time  and  frustration,  and  help  insure  against 
selection  errors.  There  are  several  places  to  get  advice. 
Leads  to  qualified  advisors  can  come  from  the  business- 
man’s CPA,  local  computer  stores,  computer  hobby 
groups,  computer  magazines,  even  the  yellow  pages. 

It  may  be  practical  to  use  different  advisors  on  differ- 
ent phases  of  the  project.  The  company’s  CPA  is  a logi- 
cal person  to  help  define  the  user’s  requirements.  His 
knowledge  of  reporting  requirements  and  his  experience 
with  a variety  of  accounting  systems  should  allow  him 
to  suggest  improvements  to  the  present  system,  iden- 
tify Important  system  functions  which  will  be  needed  in 
the  future,  and  write  specifications  in  enough  detail  so 
that  screening  and  evaluation  can  be  done  quickly  and 
economically.  The  owner  who  prepares  his  own  specifi- 
cations would  be  wise  to  have  his  CPA  review  them. 

While  carefully  written 
specifications  make  the  job 
of  screening  and  evaluation 
easier,  a consultant  who  is 
generally  familiar  with  the 
field  of  microcomputers  and 
available  business  applica- 
tion programs  can  help 
identify  important  programs 
which  might  escape  the 
owner’s  attention. 

He  can  also  explain  pro- 
gram features  described  in 
vendors’  brochures  and  their 
significance  to  the  user.  He 
can  help  refine  the  user’s 
specifications  to  incorpor- 
ate desirable  features 
discovered  in  the  literature, 
or  to  exclude  features 
which  do  not  exist. 

Finally,  he  can  help  select 
the  rest  of  the  computer  sys- 
tem once  the  program  has 
been  chosen,  install  the  new 
program,  train  personnel, 
develop  required  procedures 
and  be  a troubleshooter  un- 
til the  program  meets  the 
user's  requirements. 

The  businessman  should 
not  plan  to  turn  the  program 
selection  problem  complete- 
ly over  to  somebody  else  for 
solution.  A good  advisor  will 
require  the  participation  of 
the  owner,  and  perhaps  some  of  the  company’s  key 
employees,  to  insure  that  the  new  program  will  perform 
successfully.  Neglecting  to  involve  those  who  will  ulti- 
mately use  the  program  greatly  increases  the  risk  of  the 
dreaded  system  failure. 

DEFINING  USER  REQUIREMENTS 

The  user  defines  his  requirements  so  he  will  have  a 
standard  for  evaluating  available  programs.  Applications 
programming  for  microcomputers  is  not  so  advanced 
that  a given  program  will  do  everything  any  user  wants. 
Most  programs  are  better  understood  by  what  they  can- 
not do,  so  a user  has  to  be  sure  of  his  needs  in  order  to 
buy  a program  which  will  fill  them. 

By  tradition,  the  definition  of  requirements  begins 
with  a careful  study  of  the  existing  accounting  system 
by  a systems  analyst.  The  analyst  prepares  a flowchart 
of  the  existing  system  and  performs  a careful  analysis 


of  input  and  output  documents.  Based  upon  his  study, 
the  systems  analyst  then  prepares  a flowchart  of  the 
new  system,  and  determines  what  data  must  be  created 
as  input  to  the  system,  and  what  data  is  generated  by 
the  system,  and  how  the  data  is  processed  by  the  system. 

The  business  owner,  however,  is  concerned  principally 
with  the  characteristics  of  the  output  data  (reports)  since 
most  of  the  system  design  decisions  were  made  when 
the  supplier  was  developing  the  business  application 
program.  The  owner  must  reason  through  the  problem 
backwards,  from  effect  to  cause.  In  order  to  get  output 
information  in  a particular  form  having  particular  char- 
acteristics, it  is  necessary  to  begin  with  input  data  with 
particular  characteristics,  and  process  or  manipulate 
that  input  data  in  a particular  way. 

Since  the  business  application  program  has  built-in 
limits  as  to  the  kind  of  input  data  it  will  accept  and  will 
process  that  data  only  in  a pre-determined  way,  report- 
ing the  output  data  only  with- 
in its  limited  capability,  the 
owner’s  task  in  defining  his 
requirements  is  to  specify 
the  form  and  characteristics 
the  output  data  must  have, 
and  of  the  input  data  that  will 
be  available.  He  may  require 
that  the  processing  of  data 
take  place  in  a particular 
way  (for  instance,  inventory 
values  must  be  calculated 
using  the  average  cost 
method),  but  most  other 
system  decisions  will  be 
beyond  his  control  once  he 
has  selected  the  program  to 
be  purchased. 

The  output  (report)  speci- 
fications should  be  devel- 
oped before  input  character- 
istics are  specified.  In  devel- 
oping these  specifications, 
the  owner,  his  advisor,  and 
employees  should  study  ex- 
isting reports  and  examples 
of  similar  reports  used  by 
other  businesses.  They 
must  think  carefully  about 
what  is  needed  now,  and  in 
the  future.  When  the  sub- 
stance of  the  needed  input 
and  output  information  has 
been  established,  its  form 
can  be  decided. 

The  best  way  to  do  this  is 
to  prepare  sample  reports  with  sample  data.  The  charac- 
teristics of  these  reports  should  be  listed  in  a report  spe- 
cification in  considerable  detail,  like  the  brief  example 
shown  (see  Figure  2).  In  practice,  the  specifications 
would  be  quite  extensive  and  detailed.  Well-prepared 
report  specifications  require  much  thought  and  revi- 
sion, but  the  effort  will  be  repaid  by  a business  program 
that  fully  meets  the  needs  of  the  business. 

One  rule  in  writing  specifications  should  be  followed: 
specify  only  that  which  is  necessary,  not  what  is  merely 
desirable.  If  this  rule  is  ignored,  the  user  may  find  that  no 
available  program  meets  his  unnecessarily  rigid  specifica- 
tions and  that  a perfectly  adequate  program  is  rejected. 

GATHERING  INFORMATION  ON 
AVAILABLE  PROGRAMS 

Even  before  the  specifications  are  established,  the 
user  can  begin  gathering  information  on  available  pro- 
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Why 

Pay  More? 

Why  pay  for  more  printer  than  you  need?  Our 
series  40  printers  offer  more  features  for  less 
bucks  than  any  other  commercial  quality  printer 
on  the  market  today,  A complete  stand-alone  40 
column  impact  dot  matrix  printer  with  a 64 
character  ASCII  set.  Includes  power  supply, 
casework  and  interface  electronics.  Single 
quantity  price  for  the  parallel  ASCII  interface 
model  is  $425.  Serial  RS232/current  loop 
interface  models  start  at  $575.  OEM  discounts 
available. 

For  more  infor- 
mation write  to: 

MPI  2099  West 
2200  South,  Salt 
Lake  City,  Utah 
84119  or  call  (801) 

973-6053. 
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TERMINALS  FROM  TRANSNET 


PURCHASE 

12-24  MONTH  FULL  OWNERSHIP  PLAN 
36  MONTH  LEASE  PLAN 


purchase  per  month 

DESCRIPTION  PRICE  12  MDS  24  M0S  36  M0S 


DECwriter  II  $1,495  $145  $ 75  $ 52 


DECwriter  III,  KSR  .... 

DECwriter  III,  RO  

DECprinter  I 

VT100  CRT  DECscope 

T1  745  Portable  

T1  765  Bubble  Mem. ... 

Tl  810  RO  Printer 

Tl  820  KSR  Terminal  . . 
QUME,  Ltr.  Qual.  KSR  . 
QUME,  Ltr.  Qual.  RO  .. 

ADM  3A  CRT 

HAZELTINE  1400  CRT. 
HAZELTINE  1500  CRT 
HAZELTINE  1520  CRT. 

Dataproducts  2230 

DATAMATE  Mini  floppy 


2,195 

210 

112 

77 

1,995 

190 

102 

70 

1,795 

172 

92 

63 

1,595 

153 

81 

56 

1,875 

175 

94 

65 

2,995 

285 

152 

99 

1,895 

181 

97 

66 

2,395 

229 

122 

84 

3,195 

306 

163 

112 

2,795 

268 

143 

98 

875 

84 

45 

30 

845 

81 

43 

30 

1,195 

115 

67 

42 

1,595 

153 

81 

56 

7,900 

725 

395 

275 

1,750 

167 

89 

61 

FULL  OWNERSHIP  AFTER  12  OR  24  MONTHS 


10%  PURCHASE  OPTION  AFTER  36  MONTHS 

ACCESSORIES  AND  PERIPHERAL  EQUIPMENT 


ACOUSTIC  COUPLERS  * MODEMS  ■ THERMAL  PAPER 
RIBBONS  ■ INTERFACE  MODULES  * FLOPPY  DISK  UNITS 


grams.  This  is  often  a lengthy  process,  so  it  should 
be  started  as  early  as  possible.  The  user’s  goal  is  to 
find  the  best  program  for  his  needs  while  spending 
as  little  time  as  possible  considering  unsuitable  pro- 
grams. The  best  sources  of  business  program  vendors 
are  microcomputer  magazine  ads,  bingo  cards  and  new 
product  listings.  Other  sources  are  computer  stores 
and  computer  shows.  For  those  who  live  in  areas  of 
intense  microcomputer  activity  such  as  the  San  Fran- 
cisco Bay  Area,  Los  Angeles  and  Orange  Counties,  and 
the  Boston  area,  yellow  page  listings  under  Data  Pro- 
cessing are  useful.  A phone  call  to  a supplier  of  busy- 
ness programs  will  usually  bring  a brief  description 
of  the  program. 

The  user  should  screen  the  initial  information  pro- 
vided by  suppliers  against  the  established  specifica- 
tions. He  should  consider  revisions  of  his  specifications, 
as  he  examines  vendor  literature.  He  may  find  that  addi- 
tions need  to  be  made,  or  that  requirements  must  be 
expressed  in  greater  detail.  Certain  characteristics 
may  not  really  be  essential.  As  the  literature  about  each 
program  ts  screened,  the  decision  will  be  made  to  con- 
sider the  program  no  further  if  it  does  not  meet  mini* 
mum  requirements,  or  to  ask  the  vendor  for  more  detailed 
information  about  the  program  for  further  screening 
or  a full  evaluation. 

BUSINESS  PROGRAM  EVALUATION 

For  the  programs  surviving  the  initial  screening,  the 
user  should  get  a copy  of  the  user’s  manual.  It  may  be 
possible  to  borrow  the  manual  from  an  existing  user,  or 
to  buy  an  evaluation  copy  from  the  supplier  on  a money- 
back  basis.  A careful  comparison  of  information  in  the 
manual  with  the  user’s  specifications  wi If  show  whether 
the  program  meets  his  minimum  requirements,  at  least  on 
paper.  Naturally,  this  detailed  screening  will  eliminate 
some  programs,  but  a few  programs  should  survive. 

At  this  point,  the  evaluation  procedure  changes  from 
one  of  rejecting  unsuitable  programs  to  one  of  choosing 
the  best  of  the  acceptable  programs.  Evaluation  of  pro- 
gram performance  usually  involves  a demonstration  of 
the  program  by  the  vendor,  discussions  with  present 
users,  and  a test-run  using  the  customer's  own  data.  No 
irrevocable  decision  to  purchase  should  be  made  until 
the  user  is  satisfied  the  program  works  on  his  input,  us- 
ing his  computer  equipment  if  possible,  and  that  the 
program  does  what  the  vendor  claims  it  will  do  and  wH/ 
produce  output  that  meets  the  user's  requirements.  In 
addition  to  the  performance  evaluation,  there  are  a 
number  of  other  matters  that  should  be  considered. 

System  software  required:  If  the  business  application 
program  is  written  In,  for  example,  North  Star  BASIC 
and  requires  a CP/M  operating  system  to  run,  the  user 
must  be  prepared  either  to  provide  this  capability,  or 
to  choose  another  business  program  compatible  with 
his  existing  system. 

Hardware  required:  If  the  business  program  requires, 
say,  4SK  of  computer  memory  and  a dual  disk  drive,  the 
user  must  also  be  prepared  to  provide  this  equipment.  It 
is  not  unusual  for  business  programs  to  set  requirements 
for  printer  capability  {for  example,  top-of-form  control  and 
number  of  print  positions)  and  disk  capacity  (for  example, 
256K  of  IBM-compatible  storage,  plus  one  drive  for  the 
operating  system  and  another  drive  for  the  application 
disk).  The  business  program  or  the  operating  system 
may  also  specify  the  kind  of  input  terminal  required. 

Compatibility  with  other  business  programs:  It  Is  often 
difficult,  or  even  impossible  to  integrate  one  supplier’s 
general  ledger  program  with  another  supplier’s  accounts 
receivable  program.  Unless  a user’s  needs  will  be  limited 
only  to  one  program,  or  unless  he  is  willing  to  take  output 
data  from  one  program  and  re-enter  it  manually  into 
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another  program,  he  should  give  strong  consideration  to 
buying  integrated  programs.  This  means  buying  all  the 
business  programs  he  needs  as  part  of  a package  from 
one  supplier,  or  being  sure  that  other  compatible 
business  programs  are,  or  will  be,  available. 

Documentation:  The  user’s  manual  or  reference  manual 
should  explain  clearly  how  to  set  up  the  program  on  the 
computer,  how  to  run  it,  how  to  enter  and  correct  data, 
and  how  to  get  output.  It  should  be  written  clearly  enough 
for  the  inexperienced  machine  operator  to  follow,  but 
thoroughly  enough  for  the  owner  or  professional  to 
understand  what  the  program  is  doing  and  what  it  can- 
not do.  Good  documentation  is  essential,  because  poor 
documentation  can  lead  to  expensive,  inconvenient 
phone  calls  to  the  supplier  when  a problem  arises. 

Vendor  support  and  performance:  Other  users  of  the 
business  program  should  be  able  to  say  how  well  the 
vendor  supports  his  program.  Vendor  support  means 
that  the  vendor  guarantees  the  program  meets  the  spe- 
cifications shown  in  the  user's  manual.  It  also  means 
that  if  the  user  finds  an  error  in  the  program,  the  vendor 
will  fix  it.  He  will  also  notify  the  user  of,  and  will  correct, 
errors  found  by  other  users.  When  changes  become 
necessary,  it  is  good  to  know  the  vendor  will  be  in  busi- 
ness when  he  is  needed. 

Ease  of  learning  and  using  the  program:  A program 
that  is  easy  to  learn  and  use  has  probably  been  well-de- 
signed and  well-documented.  Such  features  as  operator 
prompts,  error  messages,  and  automatic  defaults  can 
spell  the  difference  between  programs  where  it  is  easy 
to  make  mistakes  and  waste  time,  and  those  where  mis- 
takes are  prevented  or  easily  corrected. 

Ability  to  modify  the  program:  This  is  a sensitive  area 
for  most  vendors.  In  order  to  protect  their  proprietary 
rights  to  the  program,  it  is  increasingly  common  not  to 
supply  source  code,  which  is  necessary  if  the  user 
wants  to  modify  the  program.  Vendors  justify  this  deci- 
sion on  the  grounds  that  a user’s  modification  may  af- 
fect another  part  of  the  program  in  some  unforeseen 
way,  therefore  if  any  modification  is  to  be  done,  the  ven- 
dor wants  to  do  it  himself.  This  attitude  is  usually  justi- 
fied, but  it  means  the  user  depends  on  the  vendor  being 
available  when  modification  is  needed,  so  he  must  con- 
sider the  vendor’s  track  record  and  probability  of  stay- 
ing in  business.  As  a partial  solution,  many  vendors 
create  some  limited  ability  for  the  user  to  choose  cer- 
tain program  characteristics  from  among  a small  num- 
ber of  alternatives. 

Restart  and  backup  procedures:  After  somebody  acci- 
dentally pulls  the  plug  on  the  computer,  or  lays  a magne- 
tized screwdriver  on  top  of  a disk,  it  is  too  late  to  dis- 
cover that  no  thought  has  been  given  to  restart  or 
backup  requirements.  The  buyer  should  satisfy  himself 
that  the  program  is  capable  of  conveniently  recovering 
from  any  foreseeable  catastrophe.  He  must  be  satisfied 
that  it  is  practical  to  restart  from  any  point  in  the  pro- 
cess if  a failure  occurs,  and  that  a restart  does  not  take 
heroic  efforts. 

Production  speed  and  efficiency:  It  should  not  take 
the  operator  longer  to  get  data  into  the  computer  than  it 
took  to  enter  it  into  the  old  accounting  system.  There 
should  not  be  long  delays  which  keep  the  operator  wait- 
ing while  the  computer  does  its  internal  work.  It  should 
be  possible  for  the  computer  to  work  unattended  while 
doing  routine  work  which  does  not  require  operator  in- 
put, such  as  sorting  the  month’s  journal  entries,  or  print- 
ing month-end  customer  statements.  Efficiency  can 
best  be  evaluated  by  doing  a test-run. 

Cost:  Computer  programs  are  notoriously  difficult  to 
evaluate  in  terms  of  costs  or  savings  because  so  much 
of  the  total  cost  of  installing  a program  is  intangible 
(such  as  diverting  the  owner  and  employees  from  other 
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INTRODUCTION  TO 
TRS-80  GRAPHICS 

Don  Inman 

One  of  the  most  exciting  capabilities  of  the 
low-cost  personal  computer  is  its  ability  to 
provide  graphical  data  displays  that  previously 
cost  thousands  of  dollars.  This  book  provides 
a complete  introduction  to  the  basics  of 
graphics  programming  using  dozens  of  real 
examples  for  use  on  your  TRS-80.  The  book 
begins  with  the  most  basic  concepts  of  line 
drawings  and  then  leads  the  reader  on  to 
geometric  shapes,  moving  figure  animation, 
and  other  more  advanced  topics.  No  mathe- 
matics is  required,  but  some  familiarity  with 
the  BASIC  programming  language  is  assumed. 
($8.95  paper) 

COUNTDOWN:  Skydlver,  Rocket 
and  Satellite  Motion 
on  Programmable  Calculators 

Robert  Eisberg  and  Wendell  Hyde 
This  book  will  show  you  how  to  use  an 
inexpensive  programmable  calculator  to  accu- 
rately predict  the  motion  of  a variety  of 
interesting  objects.  Using  only  basic  mathe- 
matics and  physics  you  will  be  able  to 
calculate  the  motion  of  skydivers.  single-  and 
multi-stage  model  rockets,  earth  satellites, 
plants  and  alpha  particles.  No  experience  with 
programmable  calculators  is  necessary.  ($6.96 
paper) 

32  BASIC  PROGRAMS  FOR  THE 
COMMODORE  PET  COMPUTER 

Thomas  H.  Rugg  and  Phillip  S.  Feldman 
This  is  the  answer  book  for  programming  your 
PET.  Each  of  the  32  chapters  fully  documents 
a different  program,  including:  general  appli- 
cations, games,  educational  and  math  pro- 
grams, and  graphics  display.  Also  available 
are  5 cassette  tapes  to  use  with  your  PET. 
These  tapes  provide  an  easy  and  accurate  way 
to  program  your  computer  for  the  greatest 
efficiency,  (the  book  $15.95— each  tape  $9.95) 
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JUST  WHEN  YOU  WERE 
ABOUT  TO  GIVE  UP... 

CDS  Presents: 

THE 


,A  COMPLETE  TURNKEY  SYSTEM.; 


What  is  a TURNKEY  system?  A TURNKEY  system  means  that  you  don’t 
have  to  know  anything  about  a computer  to  operate  one.  Everything  is 
there  for  you;  the  computer,  the  programs,  the  printer,  even  a table!  It’s 
all  ready  to  take  care  of  your  INVENTORY,  ACCOUNTS  PAYABLE, 
ACCOUNTS  RECEIVABLE,  PAYROLL/PERSONNEL  RECORDS  and  it 
enters  all  of  the  data  into  a GENERAL  LEDGER  which  includes  a Trial 
Balance,  Income  Statement,  Balance  Sheet,  and  Profit  and  Loss 
Statement.  A complete  package  for  the  Businessman  and  Professional 
when  time  means  money. 


It’s  ] Vot  That  It  CAJV  Do  It.  It  WILL  Do  It. 
Only  $5995.00  Complete. 


/ 


COMPUTER  DATA  SYSTEMS,  INC. 


5460  Fairmont  Drive  • Wilmington,  Delaware  1 9808  * 302-738-0933 


Assembled  and  Tested * Immediate  Delivery , 


Dealer  Inquiries  Invited 
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tasks,  retraining  employees,  and  discarding  obsolete 
forms),  and  so  much  of  the  benefit  from  the  program  is  in* 
tangible  (faster,  more  accurate  information,  improved  em- 
ployee morale,  and  favorable  impression  on  customers). 

While  an  effort  should  be  made  to  budget  tangible 
costs  and  identify  benefits,  ultimately  the  owner  must 
assign  a subjective  value  to  the  intangible  benefits  of 
the  new  program  and  decide  for  himself  if  they  are  worth 
the  cost.  When  it  comes  to  the  price  of  a particular  pro- 
gram, generally  the  least  expensive  program  meeting  the 
owners  total  requirements  is  chosen.  One  way  to  judge 
the  fairness  of  the  program’s  price  is  to  find  out  what 
similar  programs  cost  and  what  a custom  program 
would  cost.  Most  program  suppliers  will  not  deliberately 
price  themselves  out  of  business. 

PROGRAM  INSTALLATION 

Installation  of  the  new  program  is  not  strictly  part  of 
the  selection  process,  but  requires  as  much  care  and  at* 
fention  as  selection.  After  the  new  program  has  been 
ordered,  the  businessman  needs  to  arrange  for  training 
employees.  He  may  have  to  develop  new  procedures  to 
gather  and  disseminate  information  required  for,  and 
produced  by,  the  program.  This  may  involve  the  design 
and  printing  of  new  forms,  revising  the  filing  system, 
and  reallocating  office  work.  The  businessman  should 
develop  control  procedures  over  input  data  to  be  sure  it 
is  entered  correctly  into  the  computer.  He  should  ar- 
range for  conversion  of  old  data  to  new  history  and 
master  files  required  by  the  new  program. 

When  the  program  is  installed,  he  should  probably  run 
at  least  two  cycles  using  both  the  old  accounting  system 
and  the  new  program  in  parallel,  in  order  to  train  person- 
nel to  use  the  program,  to  build  confidence  in  it  and  to 
prove  that  the  program  is  reliable.  During  the  parallel 
runs,  operators  should  practice  system  crashes  and  re- 
coveries. Finally,  he  should  schedule  a post-installation 
review  to  determine  that  the  new  program  meets  his  ori- 
ginal requirements  before  abandoning  the  old  system, 

SUMMARY 

Selecting  business  application  programs  is  not  easy 
if  it  is  to  be  done  well.  Good  programs  are  available  from 
a rapidly  growing  number  of  sources.  In  defining  the 
user’s  requirements  and  evaluating  available  business 
programs,  most  businessmen  will  want  qualified  profes- 
sional advice.  The  effort  used  to  select  the  best  program 
may  be  wasted  if  installation  of  the  program  is  not  care- 
fully planned  and  carried  out. 

Next  month,  genera!  ledger  programs  for  microcompu- 
ters will  be  covered.  The  report  will  set  forth  some  of  the 
desirable  characteristics  for  any  general  ledger  program, 
to  help  the  interested  reader  make  his  selection.  It  will 
also  evaluate  one  of  the  leading  general  ledger  programs 
as  it  is  tested  in  actual  use.  Later  reports  will  cover 
available  business  applications  programs  for  payroll,  ac- 
counts receivable,  accounts  payable  and  inventory.O 

ABOUT  THE  AUTHOR 

The  author,  Paul  C.  Anderson,  is  a partner  in  a San 
Francisco  management  consulting  firm.  Much  of  his  re- 
cent work  involves  the  installation  of  computer-based 
accounting  and  forecasting  systems  for  smaller  busb 
nesses.  He  has  a bachelors  degree  in  business  adminis- 
tration from  Golden  Gate  University,  and  is  a CPA. 

This  column  is  now  a regular  feature  of  INTERFACE 
AGE . Its  prime  purpose  is  to  review  business  applica- 
tions in  relationship  to  what  they  do . Software  vendors 
who  are  interested  in  having  their  produce  reviewed  can 
contact  Mr.  Anderson  by  writing  to:  Paul  C.  Anderson, 
CPA , 20425  Atmeda  Street , Castro  Valley,  CA  94546 . 


Give  your 
computer 
its 

freedom  of  speech 


Give  your  computer  its  "Freedom  of  Speech"  with  the  CQMPUTALKER 
CM  Speech  Synthesizer.  Under  software  control  sounds  are  defined 
in  real  time.  These  parameters,  transmitted  from  your  computer  at 
high  speed,  enables  the  Model  CM  to  produce  highly  intelligible 
and  quite  natural  sounding  speech.  In  fact,  you  can  even  give  your 
computer  its  own  character  and  dialect. 


Only  CQMPUTALKER  gives  you  a choice  of  two  different  software* 
controlled  sounds  . CTED3T  Parameter  Editor  for  natural  sounding 
speech  (standard)  or  the  optional  easy  to  program  CSR1  Synthesis- 
by-ruie  program  for  the  'computed ' sound 


Model  CM  Synthesizer  5395 

CSR1  Software ....  s 35 

Software  Package  II $ 3Q 


Calif  residents  add  6%  sales  tax 

Software  is  available  on  CPM  8J.  North  Star  5 1/4".  Micropotis.  CUTS, 
CUTS  for  SOL  Tarbell.  MITS  ACR.  Paper  Tape 


DEALERS:  GIVE  VOUR  CUSTOMERS  THEIR  "FREEDOM  OF  SPEECH" 
WRITE  OR  CALL  FOR  COMPLETE  DEALER  INFORMATION 


COM  PU  TALKER 
CONSULTANTS 

1730  21st  St,  Suite  A A 
Santa  Monica,  CA.  90404 
(213)  392-5230 
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Centronics  779 

line  printer only  $999 


Mini-Floppys 

Mini  floppy  kit 
(SA  400,  pwr  supply 
& cabinet $389 


SA  800/1  (8") ....  $479 
SA  400 $285 


Volume  Discounts  to  Dealers  and  OEMS 
For  Instant  Action 
Call  the  CIT  HOTLINE 
Call  or  write  for  Free  Product  Line  Catalogue 


(714)  979-9920 


COMPUTER  INTERFACE  TECHNOLOGY 

Peripheral  Products  Division 
2080  South  Grand , Grand  Centre,  Santa  Ana,  CA  92705 
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Terminal  Systems 

Whether  it  be  Service 


or  just  Friendly  Advice 

TERMINALS 
TELETYPES 
PRINTERS 
COUPLERS 
MODEMS 
CRT'S 
CPU'S 


" Everything  in 
Mini-Computers ' 
and  Data-Communications ." 

Sales  • Service  • Rentals 

(2 1 3)  769-6772  (800)  423-2449  (4 1 5)  573-7723 

(714)  738-4444 

TERMINAL  SYSTEMS  INC. 

11300  HARTLAND  ST.,  NORTH  HOLLYWOOD,  CA  91605 
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By  Merl  Miller 


If  you  want  to  make  serious  study  of  artificial  intelli- 
gence, what  should  you  read?  I will  attempt  to  answer 
this  question  this  month.  What  I am  presenting  here  is 
by  no  means  a complete  list.  Rather,  I have  tried  to  pro- 
vide some  feel  for  the  literature  in  the  field.  ParticuJarat- 
tention  is  given  to  cybernetics,  I have  stayed  away  from 
some  of  the  more  controversial  subjects,  such  as  learn* 
mg  theory,  l5m  always  looking  for  good  material,  please 
write  if  you  come  across  a good  book  or  two. 

The  list  is  broken  Into  three  categories:  Novice,  inter- 
mediate and  Advanced,  All  categories,  to  some  extent, 
relate  to  beginners.  The  Novice  books  are  sufficiently 
simple  that  anyone  should  be  able  to  read  them.  Inter- 
mediate assumes  a little  computer  background  — maybe 
at  the  college  sophomore  level.  Advanced  is  everything 
else.  But  don't  be  put  off  by  advanced  books;  even  it  you 
don’t  have  the  necessary  mathematical  background,  you 
can  still  understand  the  basic  concepts. 

The  parenthetical  designation  after  each  author  is  the 
publisher.  A legend  of  the  publishers  is  given  at  the  end 
of  this  month's  column, 

NOVICE 

This  section  even  contains  a work  of  fiction,  R,U.R, 
The  two  best  books  in  this  section  are  R.U.R.  and 
ROBOTS  ON  YOUR  DOORSTEP. 

R.U.R,,  1973,  Karel  Capek  (WS)  — No  discussion  of 
robotics  would  be  complete  without  this  book,  in 
Capek’s  play,  robots  destroy  mankind  and  build  a 
world  of  their  own,  Capek  coined  the  word  “robot”. 

ROBOTS  ON  YOUR  DOORSTEP,  1978,  Nels  Winkless 
and  Iben  Browning  (R P)  — This  is  the  best  introduc- 
tion to  artificial  intelligence  I have  ever  read.  It  is  an 
excellent  starting  place  for  any  beginner. 

THE  ROBOT  BOOK,  1978,  Robert  Malone  (JP)  — This  is 
an  excellent  introduction  to  robots  and  computers.  It 
is  worth  reading  just  for  the  history.  The  book  con* 
tains  numerous  drawings  and  photographs. 

THE  SEARCH  FOR  THE  ROBOTS,  1967 
Alfred  J,  Cote,  Jr.  (BB) 

CYBERNETICS  FOR  THE  MODERN  MIND,  1971,  Walter  R. 
Fuchs  (McM)—  A delightful  Introductory  book  that  cov- 
ers all  aspects  of  computer  technology  but  focuses  on 
Information  processing.  Originally  written  in  German, 

THE  MIND  TOOL,  1976,  N.  Graham  (WP) 

INTRODUCTION  TO  COMPUTERS  AND  COMPUTER 
SCIENCE,  2nd  edition,  1977,  Richard  C,  Dorf  (BF)  — 
Chapter  18  of  this  excellent  book  contains  Turing's 
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original  and  numerous  comments  about  early  pio- 
neers. This  book  is  worth  buying  for  what  is  contained 
in  this  chapter, 

INTERMEDIATE 

/f  you  remember  my  discussion  of  the  Homeostat 
then  you  will  remember  W.  Ross  Ashby. 

AN  INTRODUCTION  TO  CYBERNETICS,  1956,  W,  Ross 
Ashby  (Wiley)  — from  the  Preface,  "The  basic  ideas  of 
cybernetics  can  be  treated  without  reference  to  elec- 
tronics and  they  are  fundamentally  simple/1  The  book 
fs  in  three  parts:  Part  1 is  principles  of  mechanisms, 
such  as  stability,  feedback,  various  forms  of  inde- 
pendence in  the  mechanism,  how  mechanisms  are 
coupled;  black  box  theory.  Part  2 is  methods  from 
Part  1 to  study  information.  Part  3 deals  with  how 
mechanism  and  information  are  used  for  regulation 
and  control.  The  book  makes  considerable  emphasis 
on  biological  systems. 

THE  METAPHORICAL  BRAIN:  AN  INTRODUCTION  TO 
CYBERNETICS  AS  ARTIFICIAL  INTELLIGENCE  AND 
BRAIN  THEORY,  1972,  Michael  Arbib  (Wi)  — The 
strongest  parts  of  this  excellent  book  are  Chapters  4 
and  6.  Chapter  4 is  a discussion  of  artificial  intelli- 
gence and  robotics.  It  starts  with  a discussion  of  per- 
ception, enlarges  on  such  things  as  general  systems 
theory,  heuristics,  scene  analysis  and  ends  with  an 
integrated  design  of  a robot.  Chapter  6 ts  a detailed 
“layman’s”  discussion  of  memory  and  perception.  It 
is  loosely  based  on  a paper  Arbib  wrote  with  Dr  Rich- 
ard L.  Didday,  entitled  "The  Organization  of  Action- 
Oriented  Memory  for  a Perceiving  System11  that  was 
published  in  1971  in  the  Journal  of  Cybernetics,  1, 3-18. 

DESIGN  FOR  A BRAIN,  1954,  W.  Ross  Ashby  (CH) 

BRAINS,  MACHINES  AND  MATHEMATICS,  1964, 
Michael  Arbib  (MH) 

THE  THINKING  COMPUTER:  MIND  INSIDE  MATTER, 
1976,  B.  Raphel  (Freeman) 

ADVANCED 

Norbert  Wiener  was  the  “father”  of  cybernetics.  He 
was  one  of  a few  real  geniuses  in  the  history  of  our  civili- 
zation. Although  his  books  are  difficult,  I believe  most 
can  wade  through  this  one. 

CYBERNETICS:  OR  CONTROL  AND  COMMUNICATION 
IN  THE  ANIMAL  AND  THE  MACHINE,  2nd  edition, 
Norbert  Wiener,  (MIT) 

ARTIFICIAL  INTELLIGENCE,  1977,  P.H.  Winston  (AW) 


From  EMM  — the  industry's  largest  supplier 
of  4K  static  RAMs  — a 2114  with  a year  and 
a half  of  delivery  behind  it.  Not  a new  part. 
Just  a new  pin-out  of  a proven  part.  IK  x 4 
organization.  5V  only.  Standard  18-pin  DIP. 

It  draws  only  300  mwT  has  all  the  speed  you 
need  for  microprocessor  applications. 

Emm  sEMifiNc. 

A division  of  Electronic  Memories  & Magnetics  Corporation 
3883  North  28th  Avenue,  Phoenix.  Arizona  85017  (602)263-0202 


CIRCLE  INQUIRY  NO.  25 


Bugworksfr 
Breadboards. 

E&L's  Complete 
Bugworks  Cat  a fog: 

Products,  instru- 
ments and  educa- 
tional materials 
(like  our  famous 
Bug  book®  volumes) 
that  teach  you  cir- 
cuit design  and 
microcomputer  operation, 

Save  time  designing  your  own  cir- 
cuits with  E&L’s  SK  series  bread- 
boarding  sockets  and  the  Breadbox 
IV.  For  both  digital  and  analog  de- 
signs, Breadbox  IVH  like  all  our 
solder  less  breadboards,  enables 
instant  circuit  construction.  It's  the 
best  priced  instrument  in  the  field. 
From  simple 
solderless  bread- 
boards to  com- 

-u  : pie  te  design  sys- 

A - \ terns,  master  the 
% \ \ great  new  world  of 
electronics. 

Z — - " Send  for  your  Corn- 
el plete  Bugworks. 

mni  Ifs  free. 
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ESL  INSTRUMENTS.  INC. 

61  Fuji  Streel,  Derby.  06*1-6 

(200)  ?3$-6TM  Telex  No  96  3536 
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Weve 
got  it 

soft... 

MICROPOLIS  BASED  SOFTWARE 

The  most  powerful  inventory  software 
available.  BBS!  Inventory  Control 
Package  produces: 

Inquiry  • Stock  Status  Reports  • Reorder 
Report  • ABC  Analysis  • Inventory  Usage 
Transactions  • Sorted  Listings  • 

Dealer  Inquiries  Invited 

Basic  Business  Systems,  Inc. 

301  GSB  Building,  Bala  Cynwyd,  PA  19004 
(215)  839-6221 

CIRCLE  INQUIRY  NO.  6 


There  are,  of  course,  a lot  of  other  books  by  good 
authors;  these  are  my  favorites;  hope  you  will  send  me  a 
list  of  yours. 

These  authors  are  always  worth  reading:  Norbert 
Wiener,  Meredith  Turing,  Michael  Arbib,  Marvin  Minchv. 

W.  Ross  Ashby  and  Allan  Turing. 

I have  steered  clear  of  books  about  how-to-build-a- 
robot  because  \ believe  this  is  a subject  for  a iater  column. 
Here  is  a list  of  publishers: 

(AW)  Addison-Wesley  Publishing  Co.,  Inc., 
Reading,  MA  01867 

(BB)  Basic  Books,  Inc.,  10  E,  53  St.,  New  York, 
New  York  10022 

(BF)  Boyd  & Fraser  Publishing  Co.,  3622  Sac- 
ramento Si.,  San  Francisco,  GA  94118 
(CH)  Chapman  & Half  Ltd.,  11  New  Fetter  Lane, 
London,  EC4P  4EE,  England 
(Freeman)  W.H.  Freeman  & Co.  Publishers,  660 
Market  St.,  San  Francisco,  CA  94104 
(JP)  Jove  Publications,  Inc.,  757  Third  Ave., 

New  York,  NY  10017 

(MH)  McGraw-Hill,  Inc.,  1221  Avenue  of  the 
Americas,  New  York,  NY  10020 
(McM)  Macmillan,  inc.t  866  Third  Ave.,  New 
York,  NY  10022 

(MIT)  The  M.l.T.  Press,  Cambridge,  MA  02139 
(RP)  Robotics  Press,  30  N,W.  23rd  Place, 
Portland,  OR  97210 

(WS)  Washington  Square  Press,  Pocket  Books, 
630  Fifth  Ave.,  New  York,  NY  10020 
(WP)  West  Publishing  Co.,  50  W.  Kellogg 
Blvd.,  St.  Paul,  MN  55102 

(Wiley)  John  Wiley  & Sons,  Inc.,  605  Third  Ave., 
New  York,  NY  10016 

(Wl)  Wiley-lnterscience,  John  Wiley  & Sons, 

Inc.,  605  Third  Ave.,  New  York,  NY  100160 


From  the  people  who  brought  you  KIMSl  — 1 ^ I ^ C!  T The  PET*  to  S-100  bus 

Mr.  Interface™  does  it  again  with...  JU  mJ  A k3  A Interface/ Motherboard 

Expand  your  PET  as  easily  as  S-100  users  l 

* Plugs  directly  into  any  PET,  no  cable  fabrication  or  additional  connectors  required. 

* Compatible  with  virtually  all  S 100  boards  (including  memory  and  1/0  types). 

* Does  not  slow  the  CPU  or  alter  PETs  operation  \rt  any  way. 

* Does  not  interfere  with  PET’s  IEEE  or  parallel  user  ports. 

* Interface  draws  only  lOOma  at  8V, 

And  Betsi  includes: 

* On-board  Dynamic  Memory  Controller  for  the  S.D.  Sales  "Expando-ram"  high  density/low 
power  memory  board  (expand  PET's  memory  to  the  limit  on  a single  S-100  card)! 

* On-board  sockets  and  decoding  circuitry  for  8K  of  PROM  (add  future  PET  firmware  without 
purchasing  an  STQ0  PROM  card). 

Now  available  from  stock  at  a price  that  can’ t be  beat  (even  just  for  memory  expansion) ! 


BETSI  Interface/Motherboard  — Kit  $119,  Assembled  $165 
Expandora m 24K  memory  board  — Kit  $364,  Assembled  $414 


See  your  local  dealer  or  contact 


PET  b a Commodore  product 


FORETHOUGHT  PRODUCTS 

87070  Dukhobar  Rd.  #E 
Eugene,  Oregon  97402 
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The  face  looks  familiar 
but  you  can’t  place  the  name. 


Chances  are,  you’ve  seen  this  face  before. 

Only  the  name  was  different,  right? 

That’s  because  other  quality-minded  manufac- 
turers buy  Industrial  Micro  Systems  products  and  put 
their  own  names  on  them. 

Everything  from  memory  boards  to  floppy  disk 
enclosures  to  complete  computer  systems. 

OEMer’s  and  retailers  everywhere  are  stocking 
IMS-Brand  products,  like  the  Dual  Disk  System 
Enclosure  shown  above. 

It  has  room  for  two  Shugart  or  PerSci  floppy  disk 
drives,  single  or  double-sided,  which  can  be  included 
at  the  time  of  purchase  or  added  on  later. 

In  addition,  it  contains  a complete  computer,  power 
supply,  and  an  S-100  mother  board  and  memory. 


Memory  management  that  provides  for  internal 
expansion  up  to  320K  bytes  is  a feature  of  our  memory. 

IMS  customers  are  using  the  entire  spectrum 
of  microcomputer  software.  CP/Mf  together  with 
CBASIC,  OPUS• **  and,  PASCAL  Altair  Basic  and 
extensive  library  of  proven  S-100  applications  software 
are  all  running  on  our  products. 

Ask  your  dealer  to  see  the  full  IMS  line,  and  be 
watching  for  the  introduction  of  exciting  new  IMS 
microcomputer  products  soon. 

With  prices  like  ours,  we  won’t  be  unknown 
for  long. 

Industrial  Micro  Systems,  628  N.  Eckhoff  St., 
Orange,  CA  92668.  (714)  633-0335. 

Dealer/supplier  inquiries  answered  promptly. 


INDUSTRIAL  MICRO  SYSTEMS, INC 

The  great  unknown. 


• CP/M  is  a trademark  of  Digital  Research,  Inc. 

••  OPUS  is  a product  of  Administrative  Systems  Inc. 
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By  Roger  Garrett 
Northeastern  Regional  Editor 
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Figure  1.  A solid  piece  of  monocrystaline  n-doped  sili- 
con is  first  grown  utilizing  readily  available  technology* 
This  is  then  sliced  into  wafers  and  the  wafers  are  cut  in- 
to minute  cubes  about  the  size  of  chips  used  in  light- 
emitting  diodes  (LEDs)* 


It  is  about  time  someone  finally  produced  a true  flat- 
screen  display*  1 don’t  mean  just  a CRT  with  a flat  front 
surface  or  a projection  TV  system*  I mean  a large  flat 
screen  not  more  than  an  inch  thick;  one  that  could  be  in- 
expensively mass  produced,  that  would  operate  at  nor- 
mal computer  voltages,  and  that  could  be  made  as  large 
or  as  small  as  the  application  required. 

There  have  been  attempts  at  this,  to  be  sure;  but  most 
have  aimed  at  producing  large  (2”)  silicon  disks  with  the 
whole  screen  etched  on  it.  Now  l have  an  alternative 
approach. 


Figure  2.  Meanwhile,  a flat  plate  is  formed  of  some  strong, 
heat-resistant,  non-conductive  material*  The  plate  re- 
sembles a perfboard  in  that  it  has  an  array  of  evenly 
spaced  holes,  but  the  plate  is  only  slightly  thicker  than 
the  silicon  chips  just  produced  and  the  holes  are  only 
slightly  larger*  The  holes  are  also  square  rather  than 
round.  Typically  the  plate  will  contain  an  array  of  1024  by 
1024  holes  (several  plates  might  be  butted  edge  to  edge 
in  the  final  setup  to  produce  screens  of  any  size). 


$95  Stand  Alone  Video  Terminal  \ 

M bt8‘,  xj-’vtrlf1 1-  » ji  oi  zz 1 1 I *+*+ 

! !imr <)  •••'012456789:  :<=>? 

rJ:-.nr-r)Fp3H  j jKLMNOPQRSTUUWKVZ  [ \ ] 


cd  e f 9 K i ..i  k 1 1'l  ft  o P9.  rs  t uvwx  yz*L  I 

SCT-tOO  FEATURES: 

• 64  X 16  line  format  with  128  displayable  characters 

• Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 

$187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

I Full  cursor  control  with  scrolling  and  paging 

• On  board  power  supply 

Call  or  write  today.  MC/VISA  accepted 

>Wf  LTCX  roup  13628  Neutron  P,  O.  Box  402110 
//amcawm  Dallas,  Texas  75240  (2141  386-3859 

Overseas  orders  and  dealers  inquiries  welcome 
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16K  STANDARD  RAM—  $285 

KIT—  450  nsec . Ideal  for  SOL  20,  IMS  At  8080,  etc . 

For  4 Mhz.  systems — order  our  board  with  250  board-full  factory  assembly,  burn-in,  testing,  1- 
nsec.  memory  chips — priced  at  $320.  For  either  year  warranty  on  both  parts  and  labor— add  $25. 


• DIP  Switch  Addressing 
• All  Inputs  Buffered 

• Fully  Static  TMS  4044 


First  Quality  Components 
• Off-the-Shelf  Availability 
• Full  Year  Guarantee 


Circle  our  Reader  Service  Card  Number  for  free  Catalog 

Contains  a complete  description  of  our  products  October  ads).  Also  contains  parts,  SK  RAM  versions, 
including  the  recently  announced  16K  PLUS  premium  schematics,  specifications,  full  warranty  statements, 

RAM  which  is  idea!  for  Cromemco  systems  (see  previews  of  new  products  such  asour8086  CPU  board. 


Texas  Instruments 


TMS  4044  - *5 

450  nsec.  — Quantity  64 

Factory  Prime  memory  chips,  guaranteed  good. 


1-31  chips 
32-63  chips 
64-over 


250  nsec, 
$8 
7 
6 


450  nsec. 
$7 
6 
5 


For  orders  under  $50  — add  $2  handling. 


Guarantee:  Kits  — All  parts  guaranteed  for  one  year 
Factory  assembled  units  for  USA  customers  — Both  parts  and 
labor  guaranteed  for  one  year;  ten  day  return  privilege.  Factory 
assembled  units  for  foreign  customers  — parts  guaranteed  for 
one  year;  no  return  privilege. 

Direct  Factory  Orders  — you  may  phone  for  VISA,  MC, 
COD  orders.  ($3  handling  charge  for  COD  orders  only). 
Purchase  orders  accepted  from  recognized  institutions. 
Personal  checks  OK  but  must  clear  before  shipment  Shipped 
prepaid  with  cross-country  orders  sent  by  air.  Shipping  — 
normally  within  48  hours,  Washington  residents  add  5,4%  tax. 
Our  16K  STANDARD  and  Premium  16K  PLUS  board  are  also 
available  through  most  computer  stores. 


h 
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Seattle  Computer  Products,  Inc. 

1114  Industry  Drive.  Seattle.  WA.  98188 
(206)  255-0750 
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Floppy  Storage 

for  Standard  8"  and  Mini  5%" 


The  mm<rTV\E/W'  library  case  provides  an  ideal 
storage  unit  for  standard  and  mini  floppy  discs.  Both 
sizes  available  in  your  choice  of  beige,  blue  and  black 
(please  specify  color) , 

Free  with  purchase  of  10  “Scotch” 

brand  diskettes  {offer  expires  January  31,  1979) . 


STOCK 

NO. 

DESCRIPTION 

UNIT  PRICE 
1-5  6-19  20  + 

KS-10 

Kas-ette/10 

4.50 

4.00 

3.65 

KM-1Q 

Mini  Kas-ette/10 

4.25 

3.85 

3.45 

KS-10L 

Pkg.  of  5ea+  Spline 
and  Side  Panel  Labels 

.75 

.70 

.65 

KM-10L 

Standard  8 Scotch  Brand™  Diskette 

stock  no. 

740-0 K IBM  Compatible 

price  each 

$45.00 

740-32 K 

Shugart  32  sector 

48.00 

Mini5 

744-0 

Scotch  Brand™  Diskette 

Soft  Sector 

44.00 

744-10 

10  Sector 

44.00 

744-16 

16  Sector 

44.00 

□ Send  the  following  items 
Name  

Street  


□ Send  information  only  to: 


Quantity 

Catalog  # 

Color 

Unit  Price 

Total 

Send  check  or  MasterCharge: 
□ MasterGharae  □ VISA 

'total 

6%  Tax* 

Card  No. 

Amt.  Enel 

Exp.  Date 
Signature 


#Callf.  Res.  add  6%  sales  tax 


A/  (required) 

\A^CpkcL/ 

18350  BLACKHAWK  ST.,  NORTH  RIDGE.  CA  91326 
PHONE:  (213)  368  5891 


Figures  3a  and  3b.  Next,  metal  bands  are  bonded  to  one 
surface  of  the  plate.  Each  band  covers  one  row  of  holes 
and  does  not  touch  the  adjacent  bands.  This  provides 
x-axis  addressing  to  the  individual  dots  on  the  screen* 


Figures  4a  and  4b.  Here  we  have  turned  the  plate  over  so 
that  the  metal  bands  are  on  the  underside  so  that  each 
hole  in  the  plate  forms  a small  cup.  This  shows  a cross- 
sectional  view  of  the  plate.  The  diagonally  cross- 
hatched  sections  are  the  structures  of  the  plate;  the  ver- 
tically cross-hatched  section  is  the  metal  band.  This  is  a 
view  of  a small  section  of  one  row  of  cups  (holes). 

The  next  step  in  the  process  is  to  place  one  n-doped 
silicon  cube  into  each  cup  in  the  plate.  We  could  do  it 
with  a pair  of  fine-point  tweezers  and  infinite  patience, 
but  there  is  a better  way*  We  tilt  the  plate  slightly,  feed 
silicon  cubes  at  the  raised  edge  of  the  plate,  and  vibrate 
the  plate.  As  the  cubes  move  across  the  plate  towards 
the  lower  edge,  some  of  them  will  drop  into  the  cups. 
The  excess  will  fall  off  the  lower  edge,  perhaps  onto  a 
conveyor  belt  to  be  recycled.  After  a sufficient  period  of 
time  every  cup  will  have  a cube  in  it. 
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Figures  5a  and  5b.  The  result  of  the  vibration  process  is 
a plate  with  one  silicon  cube  in  each  cup.  Note,  however, 
that  the  cubes  do  not  completely  fill  each  cup  yet. 


Figures  6a  and  6b.  The  plate  is  now  placed  in  a heat 
chamber  along  with  n doped  silicon  vapor,  and  the  cubes 
grow,  filling  up  the  cups  and  bulging  out  the  top.  The 
crystal  growth  also  provides  good  electrical  contact 
with  the  metal  bands. 


Figures  7a  and  7b.  We  place  the  plate  in  a different 
kind  of  chamber,  this  time  with  p-doped  silicon  vapor, 
and  by  the  diffusion  method  we  cause  the  upper  half 
of  each  cube  to  change  from  n-type  to  p-type.  The  p- 
type  portion  is  shown  in  the  diagram  with  dots.  We 
now  have  a diode  in  each  cup.  Of  course,  we  have  used 
the  proper  types  of  dopant  materials  so  that  they  are 
light-emitting  diodes  (LEDs). 


Wg& 


ADDRESS  YOUR  PROBLEMS 


SSG  has  a Name  and  Address  Record  Selection 
System  that  can  make  any  8080  or  Z-80  micro- 
computer running  with  GP/M*  

and  CBASIC  into  a small- 
business  problem-solver. 

Our  NAD™  Name  and  Ad- 
dress system  can  print  sheets 
of  adhesive  labels — or  reports 
— of  any  part  of  your  customer 
or  member  lists.  Select  your 
mailing  or  report  group  by 
last  initial,  zip  code,  street  or 
town,  or  any  other  whole  or  partial  field  in  your  data 
base.  Or  use  the  "hidden  code'1  of  user-specified 


Aructured  /y/tem/  Group 
Incorporated 
5208  CLAREMONT  AVENUE 
OAKLAND,  CALIFORNIA  94618 
(415)  547-1567 


qualifying  information  provided  for  each  file  to 
select  only  the  doctors,  apartment-dwellers,  4-door 

station  wagon  owners,  and 

v so  on. 

NAD™  is  completely  interactive 
and  self-teaching.  It  requests 
data  in  sequence  and  reports 
entry  errors  back  to  the  opera- 
tor. So  anyone  in  your  company 
can  use  NAD™  effectively. 

In  fact,  our  new  enhancement 

of  NAD™  is  so  full  of  sophisti- 
cated features,  you'll  want  to  mail  the  coupon  on 
the  reverse  side  of  this  ad  today. 
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Figures  8a  and  8b.  Since  we  don’t  want  a bumpy  surface 
on  our  flat  screen  display,  we  grind  away  the  excess 
“bump”  from  each  cup  to  produce  a mirror-smooth 
surface. 


Figures  9a  and  9b.  Next  we  bond  metal  bands  to  the  top 
surface  of  the  plate.  These  bands  will  be  perpendicular 
to  the  bottom  metal  bands;  i.e.  the  top  bands  lay  across 
the  columns  of  LEDs,  the  bottom  bands  cross  the  rows 
of  LEDs.  Also  notice  that  the  top  bands  are  considerably 
thinner  and  that  a substantial  portion  of  each  LED  is  ex- 
posed. This,  obviously,  is  so  that  the  light  generated  by 
each  LED  can  be  seen.  An  alternative  to  the  thin  metal 
bands  might  be  conductive  clear  plastic,  but  that  would 
probably  raise  the  price  of  the  plate  substantially. 


Figure  10.  All  that  remains  is  to  make  electrical  connec- 
tions to  the  individual  rows  and  columns,  connect  that 
to  appropriate  addressing  circuitry  (a  few  simple  count- 
ing, clocking,  and  address  decoding  chips  will  do  nicely) 
and  we  have  a flat  screen  visual  display  unit.  Any  dot 
(LED)  on  the  screen  can  be  turned  on  simply  by  address- 
ing it  by  its  row/column  number.  In  the  drawing  above 
the  dot  at  row  1 column  0 has  been  addressed  (i.e.  the 
metal  band  of  row  1 has  been  connected  to  ground  and 
the  band  of  column  0 is  connected  to  + 5 volts)  so  the 
dot  is  glowing.  Obviously,  all  rows/columns  must  be  se- 
quentially and  quickly  addressed  to  have  a steady  dis- 
play over  the  entire  screen  but  this  is  quite  simple. 


VERY  DIRECT  MAIL 


If  your  business  is  using  an  8080  or  Z-80  micro- 
processor running  with  CP/M*  and  CBASIC,  SSG’s 
NAD'“  name  and  address  system  and  QSORT" 
sort/merge  software  ar§„  precisely  the  tools  you 
need  to  sort  out  your  mailing  problems. 

The  SSG  Name  and  AddressfcBgcord  Selection 
System  generates  adhesive  labels  dfe/eports  from 
your  customer  payroll,  membership  arid  other  lists. 
QSORT"  software  allows  you  to  handle  sophis- 
ticated multi-key  sorting  for  list-making  projects 
on  a single  diskette. 

Together,  they  make  direct  mail  and  other  listing 
projects  a snap.  Just  mail  the  coupon  today  for 
brochures  or  ordering. 

CP/M*  is  a trademark  of  Digital  Research 

WAD”1  and  QSORT”*  are  trademarks  of  Structured  Systems  Group. 


□ Please  send  me  she  free  brochure  on  NAD"* 

i □ Please  send  me  the  free  brochure  on  QSORT". 

□ Enclosed  please  linrf  my  check  for  NAD" on  Br' 'diskette and documen- 
I tflticn:  $79  (Cal  res  add  rax) 

□ Enclosed  please  ti  nd  my  check  for  QSORT'"  on  B,J  diskette  with  documen- 
tal ion.  $95  (Cal.  res.  add  lax).  . 

□ Enclosed  please  find  my  check  for  G SASIC'"  $99  95  (Cal  res  add  tax) 

□ Please  charge  my  order  to  my  ^tankAmericard  # 

l MaatoiCherge  N 


ADDRESS"'  '• 

CITY 

_ STATE 

7fP 

MAINFRAME 

DISKDRIVE 

TYPE  OF  BUSINESS 

/tructured  /y/tem/  Group  Incorporated 

5208  CLAREMONT  AVENUE 


^ OAKLAND,  CALIFORNIA  94618  (415)  547-1567 
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8K  TMS  2716 

16K  EPROM/RAM 


VERSATILITY  • Individual  Addressing  - Shadow  alternates  ROM  with  RAM  * External 
RAM  disable  * Optional  FK  on-board  RAM  * Si 00  compatible  * Power-on  jump  or 
booisuap  capability  * All  sockets  included 

MRS  KIT  For  2708  99.50 

MR  16  T KIT FOR  TMS  2716 99.50 

EPROM  (snown)  noi  included 

FIRMWARE  * 2K  Monitor/Ulilily  * Supports  Tarbell  cassette,  paper  tape  • Now 
available  lor  SIO.  MlO.  3P^S.  SlO  2 

MM  2K . [two  2708  type  EPROMS) 79.50 

MM  2T  [one  TMS  2716  EPROM)  74.50 

EPROMS  ‘ Prime,  full  specificaNon  * programming  aval  table 

2708  type  1024x8  30.00 

TMS  2716  2046  x 8 55,00 

MICRODESIGN 

679-1  S.  State  College  Blvd,  Fullerton  CA  92631 
(714)  738-8080 


CIRCLE  INQUIRY  NO.  36 


A PROFESSIONAL  COMPUTER 
TERMINAL  FOR  THE  HOBBIEST 

SINGER 

7100/7102 

New  & Reconditioned 
Terminals  with 
ASCII  Code 

FEATURES: 

7100 

* ASCII  CODED  without  tape  punch  or  reader 
-110  BAUD 

* Word  Processing  Quality  • RS232  Serial  or 
Current  loop  Interface  * Nationwide  Service 

* Warranty  * Off  line  use  as  Typewriter 

* Parallel  to  TRS-80  Serial  Interface  (RS232) 


7102 


• Same  features  as  7100  plus  tape  punch  & reader 


TERMS: 

C.O.D.  and 
Cashier's  Check 
Shipping  and 
Handling  $35,00  ea* 

HK 

COMPUTER  CORPORATION 

H&K  COMPANY 

15  East  31st  Street 
Kansas  City.  Missouri  64 108 

(816)  561-1776 
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OSBORNE  & ASSOCIATES.  INC, 


The  World  Leaders  in  Microprocessor  Books 


Program  Books  Written  in  BASIC 

Payroll  with  Cost  Accounting 
Accounts  Payable  and 
Accounts  Receivable 
General  Ledger 

These  books  feature  complete,  quality  applications 
software  for  small- to -medium  sized  businesses 
Each  book  includes  fully  documented  program  list- 
ings. sample  printed  reports,  installation  instruc- 
tions and  user's  manual.  Written  in  an  extended 
Wang  BASIC  (write  to  ask  us  about  our  CP/M 
CBASIC  version  and  other  conversion).  375  pages 
each. 

Payroll  #09-8  $15.00 

AP&AR  #13-6  $15.00 

G.  Ledger  #20-9,  orders  now  being  accepted 

Some  Common  BASIC  Programs 

76  short  practical  programs,  most  of  which  can  be 
used  on  any  microcomputer  with  any  version  of 
BASIC.  Complete  with  program  descriptions,  list- 
ings, remarks  and  examples.  200  pages, 

#06-3  SB.  50 

Assembly  Language  Programming 

8080A 18085 

Assembly  Language  Programming 
6800  Assembly  Language  Programming 
Z80  Assembly  Language  Programming 
6502  Assembly  Language  Programming 

These  books  describe  how  to  program  a 
microcomputer  using  assembly  language.  They 
discuss  classical  programming  techniques,  and 
contain  simplified  programming  examples  relevant 
to  today  s microcomputer  applications.  400  pages 
each. 


8QB0A/8085  ALP 
6800  ALP 
Z80  ALP 
6502  ALP 


#10-1  $8.50 

#12-8  $8.50 

#21 -7.  available  soon 
not  yet  available 


{ Osborne  & Associates,  Inc. 

P.O.  Box  2036,  dept.  C25 
Berkeley,  CA  94702  USA 


Programming  for  Logic  Design 

8080  Programming  for  Logic  Design 
6800  Programming  for  Logic  Design 
Z80  Programming  for  Logic  Design 

These  books  describe  the  meeting  ground  of  pro- 
grammers and  logic  designers;  written  for  both, 
they  provide  detailed  examples  to  illustrate  effec- 
tive usage  of  microprocessors  in  traditional  digital 
applications.  300  pages  each. 


8080  PFLD 
6BOO  PFLD 
Z80  PFLD 


#04-7 
#05-5 
#11 -X 


$8.50 

$8,50 

$8.50 


An  introduction  to  Microcomputers 

Volume  0 - The  Beginner's  Book 

If  you're  not  familiar  with  computers,  but  would 
like  to  be,  then  this  is  the  book  for  you.  Computer 
logic  and  terminology  are  introduced  in  a language 
the  beginner  can  understand.  Computer  software, 
hardware  and  component  pans  are  described,  arid 
simple  explanations  given  for  how  they  work.  Text 
is  supplemented  with  creative  illustrations  and 
numerous  photographs.  300  pages.  #08 -X  $7.95 

Volume  1 - Basic  Concepts 

A must  for  anyone  in  the  computer  field,  this  best 
selling  text  explains  hardware  and  programming 
concepts  common  to  alt  microprocessors.  Its 
universal  appeal  is  reflected  by  its  having  the 
greatest  yearly  sales  volume  of  any  computer  text, 
350  pages.  #02-2  $6.50 

Volume  2 - Some  Real  Microprocessors 
Volume  3 - Some  Real  Support  Devices 
and  update  subscriptions 

These  two  books  provide  complete  descriptions  of 
virtually  every  microprocessor  and  most  support 
devices  There  are  no  other  books  like  these;  they 
provide  detailed  part  descriptions  from  an  inde- 
pendent source. 

To  cope  with  the  rapid  evolution  of  micro- 
processor products,  each  volume  has  its  own 
series  of  six  bimonthly  updates,  allowing  you  to  re- 
main current  with  all  parts  as  soon  as  they  are 
really  available.  Update  subscriptions  sold  sepa- 
rately. 

These  two  books  replace  the  1977  edition  of 
Volume  II  - Some  Real  Products,  Volume  2,  1400 
pages;  Volume  3,  700  pages;  printed  loose  leaf. 


Volume  2 with  binder  #14-4 

Volume  3 with  binder  #17-9 
Volume  2 update  only 
Volume  3 update  only 
Volume  2 and  3 updates 


$20.00  now 

$30.00  1/1/79* 

$20.00 

$25.0G/yr. 

$25.00/yr. 

$40,00/yr. 


(415)  543-2805 
TWX  910-366-7277 


Zip 

Please  sen  d the  folio  wing  information: 
P Becoming  art  O&A  dealer 
P School  discounts 

□ List  of  foreign  distributors 

□ More  information  on  Q&A  books 


PHONE 

Please  notify  me  when  available: 

□ ZaO  Assembly  Language  Programming 

□ 6502  Assembly  Language  Programming 


Payment  in-  advance  must  be  enclosed  for  purchases  of  up  to  £70.00,  Invoicing  U,S. 
purchases  over  $70,00  available  upon  approval  of  your  account.  All  foreign  orders  must 
be  prepaid- in  U.S.  dollars  drawn  on  a U-S-  bank. 


TITLE 


PRICE  QUANTITY  AMOUNT 


California  residents  tax 

SHIPPING  (Shipping  for  large  orders  to  be  arranged! 

Voi,  2 and  Vol  3 update  subscriptions:  shipping 

□ All  foreign  orders  $4,00  per  6 -issue  subscription  for  airmail  TOTAL 
O No  charge  in  the  U.S.  - 4th  class  rnsil  ONLY  AMOUNT  ENCLOSED 


Books: 

O All  foreign  orders  $3.00  per  book  for  airmail 

□ $0.35  per  book  4th  class  (allow  2-3  weeks  in  the  U-S.} 

□ $0.75  per  book  UPS  in  the  U.S.  {allow  10  days) 

□ $1.50  per  book  special  rush  shipment  by  air  «n  the  U.S. 


Calif,  residents  add  6%  sales  sax 

S.F.  BART  residents  add  6- 1.-2  ^ sales  tax. 


fit 


•Price  increase  applies  to  orders  postmarked  on  or  afer  January  1,  1979. 
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Is  personal 
computing 
worth  it? 

We  want  your  answers  at  the  NCC  79 
Personal  Computing  Festival. 

New  York  City,  June  4—7 


Has  personal  computing  been  worthwhile  tor 

you?  Every  aspect  of  this  fast-growing  field  is 
being  questioned. ..from  the  effort  to  generalize  a 
subroutine  to  the  cost  of  the  latest  hardware.  What 
are  your  views? 

Some  key  questions  about  personal  computing 
need  answers.  How  is  personal  computing  en- 
riching our  lives  and  those  of  our  families  and 
associates?  What  is  its  potential?  What  are  we 
getting  for  our  investments  in  this  field?  Is  it  worth 
the  time,  effort,  cost. ..even  the  criticism? 

JOIN  THE  PERSONAL  COMPUTING  FESTIVAL 

You  can  answer  these  and  other  questions  by 
participating  in  the  Personal  Computing  Festival 
of  the  1979  National  Computer  Conference,  the 


most  comprehensive  computer  show  on  earth. 
Here’s  how  you  can  participate: 

• Present  a paper 

• Give  a talk 

• Organize  a panel 

• Deliver  a tutorial 

• De  m o nstrate  y o u r app  I icati  on  and  eq  u ipm  e nt 
The  deadline  for  receipt  of  letters  of  intent  to 

participate  is  February  1 , 1979.  Accepted 
papers  will  be  published  in  the  1979  NCC 
Personal  Computing  Proceedings.  Honors  and 
prizes  will  be  awarded  for  the  best  papers  and 
application  demonstrations. 

For  more  details,  fill  in  and  return  this  coupon. 


r 

■ 


NCC  79 


Personal  Computing  Festival 
c/o  American  Federation  of  Information 
Processing  Societies,  Inc. 

210  Summit  Avenue,  Montvale,  New  Jersey  07645 


I 

I 

I 


201/391-9810 
Send  me  more  details  on: 

□ Participating  in  a Personal  Computing  Festival  session, 

□ Demonstrating  my  personal  computing  application. 

□ Keeping  me  up-to-date  on  the  Personal  Computing  Festival. 

□ Exhibiting  my  company's  products  and  services  at  the  Persona! 
Computing  Festival. 

Name 

Company  _ 

Street 


I 

I 

I 

I 


City 


State. 


.Zip, 
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The  following  list  of  books  about  microcomputers  now 
being  published  or  soon  to  be  available  was  compiled  by 
INTERFACE  AGE.  The  books  are  divided  into  four  categor- 
ies: general  interest,  hardware,  software  and  business. 
The  book  titles  are  followed  by  a classification  of  level 
which  the  book  is  geared  toward.  The  breakdowns  are 


novice  (Nov),  intermediate  (Int)  and  advanced  (Adv). 
All  general  interest  books  are  written  for  the  novice 
unless  otherwise  noted. 

Following  the  author’s  name  is  an  abbreviation  for  the 
publishing  company  and  the  price.  A guide  to  the  publish- 
ers and  their  addresses  is  printed  at  the  end  of  the  list. 
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1978  Index  to 
Microcomputer  Books 


GENERAL  INTEREST 

Are  You  Computer  Literate? 

by  Karen  Billings  and  David  Morsund  (dP)  $6.95 
Chess  and  Computers 
by  David  Levy  (CSP)  $8.95 
Consumer’s  Guide  to  Personal  Computing  and 
Microcomputers 

by  Stephen  Freiberger  and  Paul  Chew  (Hay)  $7.95 
Computers  in  Action 
by  Donald  D.  Spencer  (Hay)  $5.95 
Energy  Analysis  with  a Pocket  Calculator 
by  G.  A.  Patterson  (BSP)  $9.95 
Finite  State  Fantasies 
by  Rich  Didday  (dP)  $1.95 

The  First  Book  of  Microcomputers:  The  Home  Computer 
Owner's  Best  Friend 

by  Bob  Moody  (Hay)  $4.95 
Getting  Acquainted  with  Microcomputers 
by  Louis  E.  Frenzel  (HWS)  $8.95 
Getting  Involved  with  Your  Own  Computer 
by  L.  Solomon  and  S.  Veit  (RE)  $5.95 
Home  Computers:  A Beginner’s  Glossary  and  Guide 
by  Merl  Miller  and  Charles  Sippl  (dP)  $6.95 

How  to  Buy  and  Use  Minicomputers  and  Microcomputers 
by  W.  Barden  Jr.  (HWS)  $9.95 
International  Microprocessor  Dictionary 

(Syb)  $1.95 


Introduction  to  Microcomputers  and  Microprocessors 
by  A.  Barna  and  D.l.  Porat  (W-l)  $11.95 
An  Introduction  to  Personal  and  Business  Computing 
by  Rodnay  Zaks  (Syb)  $6.95 
Making  Money  with  Your  Microcomputer 
by  Carl  Townsend  and  Merl  Miller  (RP)  $6.95 
Microcomputer  Primer 
by  M.  Waite  and  M.  Pardee  (HWS)  $7.95 
Microprocessors  and  Microcomputers 
by  B.  Soucek  (W-l)  $24.50 
Microprocessor  Architecture  and  Programming 
by  W.  F.  Leahy  (W-l)  $21.25 
Microprocessor  Lexicon 
Staff  (Syb)  $2.95 

NCR  Data  Processing  Concepts  Course  (Int) 
by  NCR  Corporation  (HWS)  $7.95 
Peanut  Butter  and  Jelly  Guide  to  Computers 

by  Jerry  Willis  (dP)  $7.95 

Small  Computer  Systems  Handbook 
by  Sol  Libes  (Hay)  $8.45 
Starship  Simulation 
by  Roger  Garrett  (dP)  $6.95 
Running  Press  Glossary  of  Computer  Terms 
by  John  Prenis  (RunPr)  $9.80 

U.S.  Computer  Chess  Championship  1975,  1976 
by  David  Levy  (CSP)  $5.95 
Using  the  6800  Microprocessor 

by  Elmer  Poe  (HWS)  $6.95 
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Your  Home  Computer 

by  James  White  (dP)  $9.95 
Your  Own  Computer 

by  M.  Waite  and  M.  Pardee  (HWS)  $1.95 

HARDWARE 

Analysis  and  Design  of  Digital  Circuits  and  Computer 
Systems  (Adv) 

by  Paul  Chirlian  (MP)  $22*95 
Basic  Microprocessors  and  the  6800  (Nov) 
by  Ron  Bishop  (Hay)  $12*95 
The  Cheap  Video  Cookbook  (Nov) 
by  D.  Lancaster  (HWS)  $5.95 
CMOS  Cookbook  (fnt) 

by  D*  Lancaster  (HWS)  $10.50 
Computer  Circuit  Analysis:  Theory  and  Application  (Adv) 
by  F.  Slardi  (PH)  $18*95 
DBUG;  An  8080  Interpretive  Debugger 
by  J*  Titus  and  C*  Titus  (HWS)  $4.95 
Digital  Design  with  Standard  MSI  and  LSI  (Adv) 
by  T.  R.  Blakeslee  (W-J)  $23.95 
Digital  Logic  and  Switch  Circuitry:  Operations  and 
Analysis  (Adv) 
by  J,  Boyce  (PH)  $18.50 

Fundamentals  and  Applications  of  Digital  Logic 
Circuits  (Nov) 
by  Sol  Libes  (Hay)  $7.95 
Fundamental  Principles  of  Microcomputer 
Architecture  (Adv) 
by  Keith  Doty  (MR)  $19*95 
Grounding  and  Shielding  Techniques  in 
Instrumentation  (Nov) 

by  R.  Morrison  (W4)  $15.50 
How  to  Buiid  a Computer-Controlled  Robot  (Nov) 
by  Tod  Loofbourrow  (Hay)  $7.95 
Home  Computers:  2in  Questions  and  Answers;  Voi.  1, 
Hardware  (Nov) 

by  Rich  Didday  (dP)  $7.95 
Interfacing  and  Scientific  Data  Communication 
Exponents  (Adv) 

by  D*  Larsen  and  P.  Rony  (HWS)  $5.95 

An  Introduction  to  Microcomputers,  Volume  0:  The 
Beginner's  Book  (Nov) 
by  Adam  Osborne  (OA)  $7.95 
An  Introduction  to  Microcomputers,  Volume  1:  Basic 
Concepts  (int) 

by  Adam  Osborne  (OA)  $8.50 

An  Introduction  to  Microcomputers,  Volume  2:  Some 
Real  Microprocessors  (Adv) 
by  Adam  Osborne  (OA)  $20.00 
An  introduction  to  Microcomputers,  Volume  3:  Some 
Real  Support  Devices  (Adv) 
by  Adam  Osborne  (OA)  $20.00 
Introduction  to  Microprocessor  Systems  Engineering  (Int) 
by  Camp,  Smay  and  Triska  (MP) 

Logic  and  Memory  Experiments  Using  TTL  Integrated 
Circuits,  Volumes  I and  II  (Int) 
by  D.  Larsen  and  P.  Rony  (HWS)  $10*50 
Microcomputer  Analog  Conversion  Software  and 
Hardware  interface  (Int) 

by  J.  Titus,  C.  Titus,  P*  Rony  and  D.  Larsen  (HWS)  $9.50 

8080  Microcomputer  Board  Data  Manual  (Int) 
by  Dave  Bursky  (Hay)  $7.95 
Microcomputer  Experiments  (Int) 
by  Howard  Boyet  (dP)  $13*95 
Microcomputers  in  Schools  (Nov) 
by  Christine  Doerr  (Hay)  $7.95 


22  START-AT-HOME 
COMPUTER  BUSINESSES 

in  "The  Datasearch  Guide  to  Low  Capital, 
Startup  Computer  Businesses" 

CONSULTING  • PROGRAMMING  • SOFTWARE  PACKAGES 

• COM  • FREELANCE  WRITING  • SEMINARS  • TAPE/DISC 
CLEANING  • FIELD  SERVICE  • SYSTEMS  HOUSES  • 
LEASING  * SUPPLIES  • PUBLISHING  • TIME  BROKERS  • 
HARDWARE  DISTRIBUTORS  • SALES  AGENCIES  • 
HEADHUNTING  • TEMPORARY  SERVICES  • USED 
COMPUTERS  • FINDER’S  FEES  • SCRAP  COMPONENTS  • 
COMPUTER  PRODUCTS  AND  SERVICES  FOR  THE  HOME. 
Plus  - Loads  of  ideas  on  moonlighting, 
going  full-time,  image  building,  revenue 
building,  bidding,  contracts,  marketing, 
professionalism,  and  more.  No  career 
planning  tool  like  it  Order  now*  If  not 
completely  satisfied,  return  within  30 
days  for  full  immediate  refund, 

* 8V&X  11  ringbound  * 156  pp  * $20,00 
Phone  Orders  901-382-0172 


DATASEARCH  CIRCLE  INQUIRY  NO,  16 

incorporated 

5694  Shelby  Oaks  Dr..  Suite  105.  Dept.  C.  Memphis,  TN  38134 

Rush copies  of  'Low  Capital  Startup  Comp  Liter  Businesses"  at  $20 

per  copy  lo  me  right  away 

NAME/COMPANY  

ADDRESS 

C1TY/5TATE/21P  

□ Check  Enclosed  □ Bankamencerd  Q Master  Charge 

# 


^THE  SSI  MICROCOMPUTER  SOFTWARE  GUIDE 

The  most  comprehensive  sources  of  microcomputer 
software  ever  published. 

Thousands  of  programs  available  on  disk,  cassette, 
paper  tape;  in  books,  listings,  and  magazines,  com- 
plete with  source  addresses.  If  you  have  access  to  a 
microcomputer,  the  SSI  Guide  is  a must! 

$7.95 

{Postpaid  U.S.) 


A COMPANION  TO 
UITERWYK’S  BASIC  INTERPRETERS 
By  Dave  Gardner 

Over  70  memory  addresses  mapped  in  MSI  and  SWTPC 
6800  BASICS,  plus  30  custom  assembled  alterations. 
Included  is  an  implied  GOTO  routine,  FOR-NEXT- 
THEN  loops  plus  much  more.  Learn  about  BASIC  not 
in  theory,  but  by  application* 

$9.95 

i,  Postpaid  U.S.) 

Enclose  check  or  money  order,  foreign  orders  add  $200  per  Item 
Postage  payable  In  U.S.  funds. 

ss/ 

,4327  East  Grove  Street,  Phoenix,  Arizona  85040j 

Distributed  to  dealers  through:  MICRO  MEDIA  Marketing 
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20%  OFF 

MACRO  SALE  ON  OUR  5 S-100  BOARDS! 


VIOEO  BOARD 


CO LQ R Dl SP L A Y LIGHT  PE N 
AMO  ANIMATION  PROGRAM 
MfNCi  ARE  ON  Th^  WAV' 


single  card  does  sox2j.  64*  t&  interlace  or  not 

GRAY  SCALE  AND  MORE  COMPLETELY  PROGRAM-  BOARD 
MA0LE  FORMAT  ADD  SUPER  DENSE  GRAPHICS  ONLY  £ 72  95 
WITH  OUR  PCG  BOARD  KIT  £283  95 


PROM  CARD 

HOLDS  AND  PROGRAMS  2703s  or  27>6s  IK  OR  2K  RAM 
WITH  UNJOUE  SUBSTITUTION  ABILITY  DOES  BOOT. 
MORE 


PROGRAMMABLE  CHARACTER  GENERATOR 


ADOS  SUPEH  DENSE  GRAPHICS  TO  16x64  VIDEO  BOARDS 
FOR  SPECIAL  CHARACTER  SETS  GAMES  LIKE  OUR  STAR  BOARD 
WAR  S SIM  U L ATI  ON  ONLY  $ 59  35 

KIT  S 1 3 5 9 5 


BOARD 

ONLY  S 63  95 

KITWOHAM  SI59&5 


PERFORMANCE  SERIES 


INTERRUPTS  PROM,  RAM,  REALTIME  CLOCK.  AND  MUCH 
MORE  FOR  CLOCK  CALENDAR  DEBUG.  MULTITASKING. 
ETC 


BOARD 
ONLY  S 7| 

KIT  $155  95 


EXTENDERCARD 

specially  designed  to  eliminate  crosstalk,  a 

NECESSITY  FOR  4 MHZ  SYSTEMS 


OBJECTIVE  DESIGN,  INC. 

P.  0.  BOX  20325 
TALLAHASSEE,  FL 32304 

OR  CALL  904-224-5545  (1 0-2  E ST) 


KIT  S Z3  95 


S5  SHIPPING  — US  CANADA 
3&MANUALONLY. 

CASH.  CHECK  MONEY 
ORDER.  COO,  VISA.  MASTER 
CHARGE 
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Administrative  Systems,  Incorporated 
(A  SJ.)>  producer  of  the  MEDiCAL/OENTAL 
ACCOUNTS  RECEIVABLE/BILUNG  software 
package  for  8080/ Z80  based  microcom- 
puters, is  looking  for  distributors  in  some 
areas.  A fixed  license  fee  allows  you  to 
modify  and  distribute  this  software  to  end- 
users  as  many  times  as  you  wish  If  you 
have  experience  with  microcomputers,  or 
have  been  working  with  the  medical/  dental 
market,  you  may  be  qualified  to  distribute 
this  sophisticated  software  package,  For 
complete  details,  contact  us  . . while 
there  s still  time. 


ADMINISTRATIVE 

□□SYSTEMS 

□□□INC. 

□□ 

1842  south  parker  road  suite*  JtK)  denwr,  cufumdti  802 11  (10  i)  7S1-MHU4 


Microcomputer/Microprocessor:  Hardware,  Software 
and  Applications  (Nov) 

by  J.  Hilburn  and  P.  Julich  (PH)  $19.50 
Microprocessor  Data  Manual  (Int) 
by  Dave  Bursky  (Hay)  $7.95 
Microprocessor  Encyclopedia,  Volumes  1 & 2 (int) 

(Syb)  $9.95 

Microprocessors:  Technology,  Architecture  and 
Applications  (Int) 
by  D.  R.  McGlynn  (W-l)  $13.75 
Microprocessors:  From  Chips  to  Systems  (Int) 
by  Rod  nay  Zaks  (Syb)  $9.95 
Microprocessor  Interfacing  Techniques  (Int) 
by  Austin  Lesea  and  Rodnay  Zaks  (Syb)  $9.95 
Microprocessor  System  Design  (Nov) 
by  E.  Klingma  III  (PH)  $22.50 
The  Semiconductor  Memory  Book  (Adv) 
by  INTEL  (W-l)  $14.95 
Understanding  Computers  (Nov) 
by  Paul  Chirlian  (dP)  $8.95 

SOFTWARE 

8080A  Bugbook:  Microcomputer  Interfacing  and 
Programming  (Int) 

by  P.  Rony,  D.  Larsen  and  J.  Titus  (HWS)  $10.50 

32  Basic  Programs  for  the  Commodore  PET 
Computer  (Adv) 

by  Thomas  Rugg  and  Phillip  Feldman  (dP)  $15.95 

32  Basic  Programs  for  the  Radio  Shack  TRS-80 
Computer  (Level  II)  (Nov) 

by  Thomas  Rugg  and  Phillip  Feldman  (dP)  $15.95 

110  Basic  Computer  Programs  (Nov) 
by  Jules  Giler  (Hay)  $6.50 
6800  Assembly  Language  Programming  (Int) 
6800A/8085  Assembly  Language  Programming  (Int) 

No  authors  credited  (OA)  $8.50  each 
The  6800  Microprocessor:  A Self-Study  Course  with 
Applications  (Nov) 
by  Lance  A.  Leventhal  (Hay)  $7.95 
6800  Programming  for  Logic  Design  (Adv) 

8080  Programming  for  Logic  Design  (Adv) 

No  authors  credited  (OA)  $8.50  each 
Algorithms  for  RPN  Calculators  (int) 
by  J.  A.  Ball  (W-l)  $17.00 

Algorithms  and  Structures  Equal  Programs  (Adv) 
by  N.  Wirth  (PH)  $19.00 
APL:  An  Introduction  (Nov) 
by  Howard  A.  Peelle  (Hay)  $8.50 
APL:  A Short  Course  (Int) 
by  S.  Pakin  (PH)  $10.50 
APL:  The  Language  and  Its  Usage  (Int) 
by  R.  Polivka  and  S.  Pakin  (PH)  $21.50 
Basic  Fluid  System  Analysis  with  HP-25  and  SR-56 
Calculator  Programs  (Int) 

By  G.  A.  Patterson  (BSP)  $12.95 
BASIC  for  Everyone  (Nov) 
by  T.  Worth  (PH)  $10.95 
BASIC  From  the  Ground  Up  (Nov) 
by  David  Simon  (Hay)  $8.95 

Basic  Programming  for  Scientists  and  Engineers  (Adv) 

by  W.  Hubin  (PH)  $10.95 

BASIC  Software  Library,  Volumes  I (Nov)  and  tl  (Adv) 
by  R.  Brown  (SRI)  $24.95  each 
BASIC  Software  Library,  Volume  III  (Int) 
by  R.  Brown  (SRI)  $39.95 
BASIC  Software  Library,  Volumes  IV  and  V (Nov) 
by  R.  Brown  (SRI)  $9.95  each 
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Introducing 
the  simple 
TRS-80  Up-grade 


Fast,  easy,  guaranteed 
expansion  to  16K 
at  less  than  half  the 
price  of  Radio  Shack. 


Available  now,  only  $140 

Order  from  your  favorite  retailer.  If  by 
chance  he  hasn’t  stocked  them  yet  we’ll  ship 
him  your  Kit  right  away. 


Ithaca  Audio  makes 
it  simple 

No  false  starts  and  finding  you  need 
some  little  item  or  special  tool.  Our’Kit 
contains  all  the  parts:  8 prime  dynamic 
RAMs  and  a complete  set  of  preprogrammed 
jumpers.  No  matter  which  model  you  have 
(even  if  you  later  purchase  Level  II  software), 
you're  covered. 


Complete  Instructions 

Our  easy-to-follow  directions  cut  instal- 
lation time  to  just  minutes.  You  can  do  it 
yourself— with  no  soldering!  All  you  need  is 
a household  screwdriver. 


100%  Guarantee 

Like  our  kit,  simple:  if  a part  ever  fails,  we 
replace  it,  FREE. 


For  technical  assistance  call  or  write  to: 

ITHACA 

AUDIO 

Phone:  607/273-3271 

P.O.  Box  91  Ithaca,  New  York  14850 


Available  off-the-shelf  at  these  fine  computer  dealers. 


A L:  Huntsv  I II©:  Coin  pu  terfan  d , 3020  Un  ive  rsity  Drive,  N , W- , (205)  539-  1 200.  C A:  Be  rke  ley : Byte  S ho  p,  1 5 1 4 U n i ve  rs  i ty  Ave.  ,(415)  S45-6366.  Ma  r i na  De  I Ray:  B ase  2. 1 3480  B each  Ave. , 
(213)  022-4499.  Mt,  View:  Digital  Deli,,  80  W,  El  Camino,  (415)  961-2670.  DE:  Newark:  Computerland  of  Delaware,  Astro  Shopping  Center,  Kirkwood  Highway.  (303)  730-9650.  FU 
Tampa:  Microcomputer  Systems,  144  South  Dale  Mabry,  (013)  870-4301.  IL:  Niles:  Computer  I and,  0511  North  Milwaukee  Ave.,  (312)  967-1714.  Oak  Lawn:  Computerland,  10935 
South  Cicero  Ave,,  (31 2)  422-6080-  KS:  Overland  Park:  Personal  Computer  Center,  301 9 West  95th  St.,  (91 3)  649^5942.  Wichita:  Computer  Systems  Design.  906  North  Main  St..  (316) 
263-1120.  KY;  Louisville:  Computerland,  813-B  Lyndon  Lane,  (502)  425-8308.  MA:  Cambridge:  Computer  Shop.  200  Norfolk  St.,  (61 7)  661-2670.  MD:  Rockville:  Computerland. 
1 6065  F red  erick  Rd..  (30 1 ) 940-7670.  Ml:  Roya  I Oa  k : Co  m puter  M art.  1 BOO  W,  1 4 Mi  I e Rd . , (3 1 3)  576-0900  N J : Budd  La  k e:  Computer  L a b of  New  Je  rsey  ,141  Rou  te  46.  (201 ) 69  M 934 
Clark:  S-100, 7 White  Place,  (201 ) 3S2- 1 31 6,  Iselin:  Computer  Mart  of  New  Jersey,  501  Route  27.  (201 ) 283-0600  Succasunna:  Computer  Hut,  15  Route  10,  (201 ) 584-4977.  NY:  Buffalo: 
Computerland,  1612  Niagara  Falls  Blvd,,  (716)  836-6511,  Dewitt:  Computer  Enterprises,  3470  Erie  Blvd.  E-,  (315)  637-6208,  Ithaca:  Computerland  of  Ithaca,  225  Elmira  Road,  (607)  277- 
4388  New  York  City:  Computer  Mad  of  NY.  118  Madison  Ave.,  (212)  686-7923.  Johnson  City:  Micro  World,  NY  PENN  Trade  Center,  RM  21 7,  435  Main  Street.  (607)  798-9000  OH: 
Cincinnati:  Digital  Design,  7694  Comergo  Rd,,  (513)  561-6733.  Dayton:  Computer  Solutions,  1932  Brown  St.,  (513)  223-2348.  OK:  Oklahoma  City:  Mlcronics.  2834  N.W.  39th  St. 
(405)942-0132.  TX:  Austin:  Computerland,  Shoal  Creek  Plaza,  3300 Anderson  Lane,  (512)  452-5701.  Houston:  Houston  Computer  Mad,  8029  Gulf  Freeway,  (713)  649-4188,  UT: 
Orem:  Johnson  Computer  Electronics,  699  M.  1060  W.,  (801)  224-5361.  VA;  Alexandria:  Computers  Plus,  670  So.  Pickett  St..  (703)  751-5656.  Arlington:  Arlington  Electronics 
Wholesalers.  3636  Lee  Highway,  (703)  524-2412.  VT:  Essex  Junction:  Computer  Mart  of  Vermont,  159  Pearl  SL,  (802)  679-1663.  CANADA:  Ontario:  Mississaugue:  Arisia 
Microsystems,  1 455  Gregwood  Rd.,  (416)  274-6033,  Toronto:  Computer  Mart  Ltd.  1343  Bayview  Ave.,  (416)  404-9700.  WEST  GERMANY:  Munich:  A.B.C.  Computer  Shop,  Sc  belli  ng- 
strasae  33,  8000  Murchen  40,  Microcomputer  Shop,  Toelzerstr.  8,  D-815  Holzkirchen.  ISRAEL:  Heita:  Microcomputer  Eng.  Ltd-,  Haifa  31-070. 
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In  the  future  microcomputers  will  help 

extend  architecture  beyond  our  most 

extravagant  visions.  Buildings  will  actually 

be  computers  that  are  sensing, 

monitoring  and  controlling  environments 

to  an  unprecedented 

degree  of  comfort 

a nd  sa  fety*  Even  tod  ay  Wr 

the  possibi  I iti  es  are  ^ 

only  limited  by  our 

imagination* 


CREATIVE  FLEXIBILITY 

Creative  Micro  Systems  manufactures  a 
line  of  general  purpose  microprocessor 
support  modules.  These  M680G-based 
devices  are  pin  and  outline  compatible 
with  the  industry  standard  EXORciser* 
and  Micromodule*  bus*  Original 
Equipment  Manufacturers  can  benefit  by 
the  use  of  these  modules  as  the  building 
blocks  for  end  products.  Their  flexibility 
and  adaptability  has  been  proven  by 
applications  in  data  acquisition,  data 
communication,  materials  testing,  proc- 
ess control  and  agriculture. 

*Trade  Mark  of  Motorola,  Inc. 


BEST  OF  BOm  WORLDS 

Concentrate  oh  the  best  solution  for  your 
product  needs.  Creative  Micro  Systems 
can  provide  the  best  hardware  devices. 
Add  the  appropriate  software  and  watch  a 
unique  personality  develop  for  your 
application. 

BUILDING  WITH  CMS 

Start  building  with 
our  9600  MRU 
Module —a  complete 
microcomputer 
system  on  a single  3 
board.  It  features  the 
MC6S02  processor,  6K  of  EPROM,  1,!K 
of  RAM,  40  lines  of  parallel  I/O,  two  full 
duplex  serial  I/O  channels  with  BREAK 
detect,  three  16-bit  programmable 
timers,  and  a power  failure  protect/ restart 
circuit 

If  your  requirements  are  more  extensive 
the  9600  is  supported  by  a variety  of 
memory  and  I/O  devices.  The  9626  8K 
static  RAM,  the  9620  16  port  parallel  I/O, 
the  9650  8 port  duplex  serial  I/O,  the 
9640  multiple  programmable  timer,  the 
96702  32  point  contact  closure  and  the 
9610  utility  prototyping  board  are  all 
available  now. 


The  line  is  fully  supported  with  a card 
cage,  mother  boards,  power  supplies  and 
accessories. 

THE  OEM  ADVANTAGE 

Original  Equipment  Manufacturers  who 
specify  Creative  Micro  Systems  modules 
have  found  that  system  design  is  simpler. 
Fabrication  and  testing  is  faster  and  costs 
are  lower  and  more  predictable.  You  can 
even  compute  In -pi ace  costs  from  our 
specifications  and  take  advantage  of 
immediate  delivery.  And  our  commit- 
ment doesn't  stop  here.  New  modules 
and  subsystems  are  continually  being 
announced  to  meet  the  requirements 
of  advanced  systems  of  the  future* 

The  next  time  you  feel  creative  give  us  a 
call.  We'd  like  to  supply 
your  building 
materials* 


Creative  Micro  Systems 

1 6773  Westminster  Ave. 

| CMS  Westminster,  CA.  92683 
'{714}  892-2859 


I ~\t 

I CMS  1 \ 

h i-1* 
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BASIC  Software  Library.  Volume  VI  (Int) 
by  R.  Brown  (SRI)  $49.95 
BASIC  Software  Library,  Volume  VII  (Int) 
by  R.  Brown  (SRI)  $39.95 
BASIC  Software  Library,  Volume  VIII  (Int) 
by  R.  Brown  (SRI)  $19.95 
BASIC  With  Style:  Programming  Proverbs  (Int) 
by  Paul  Nag  in  and  Henry  F.  Ledgard  (Hay)  $6.95 
Beginning  BASIC  (Nov) 
by  Paul  Chirlian  (dP)  $9.95 
COBOL  For  Students  (Int) 
by  Andrew  Parkin  (EA)  $13.95 
Collection  of  Programming  Problems  and 
Techniques  (Adv) 

by  H.  Maurer  and  M.  Williams  (PH)  $13.95 

A Companion  to  Robert  Uiterwyk’s  BASIC 
Interpreters  (Adv) 

by  Dave  Gardner  (SSI)  $9.95 

Computers  and  Programming:  Guide  for  Engineers  (Adv) 
by  D.  Spencer  (HWS)  $12.95 
Computer  Programming:  Techniques,  Analysis  and 
Math  (Adv) 

by  R.  Andree,  J.  Andree  and  D.  Andree  (PH)  $13.50 
Computing  with  FORTRAN  (Int) 
by  Donald  Monro  (EA)  $16.95 
Data  Structure  and  Programming  Techniques  (Adv) 
by  H.  Maurer  (PH)  $15.00 
Decimal  Computation  (Int) 
by  H.  Schmid  (W-l)  $20.25 
Discipline  of  Programming  (Adv) 
by  D.  Dikstra  (PH)  $18.95 
Etudes  for  Programmers  (Adv) 
by  C.  Wetherell  (PH)  $12.95 
The  First  Book  of  KIM  (Nov) 
by  Jim  Butterfield,  Stan  Ockers  and  Eric  Rehnke 
(Hay)  $9.95 

FORTRAN  IV  Self  Taught  (Adv) 

by  M.  Farina  (PH)  $9.95 

FORTRAN  IV  with  WATFOR  and  WATFIV  (Adv) 

by  P.  Cress,  P.  Dtrksen  and  J.  Graham  (PH)  $11.50 
FORTRAN  With  Style:  Programming  Proverbs  (Int) 
by  Henry  Ledgard  and  Louis  Chmura  (Hay)  $6.95 
Fundamentals  ot  Computer  Algorithms  (Adv) 
by  Dr.  Ellis  Horowitz  and  Dr.  Sartaj  Sahni  (CSP)  $19.95 
Fundamentals  of  Data  Structures  (Nov) 
by  Dr.  Ellis  Horowitz  and  Dr.  Sartaj  Sahni  (CSP)  $18.95 
A Guide  for  Programmers  (Adv) 
by  M.  Bohl  (PH)  $8.95 

Home  Computers:  2'°  Questions  and  Answers,  Vol.  2: 
Software  (Nov) 

by  Rich  Didday  (dP)  $6.95 

How  to  Profit  From  Your  Personal  Computer  (Nov) 

by  T.  G.  Lewis  (Hay)  $8.95 

How  to  Program  Microcomputers  (Nov) 
by  W.  Barden  Jr.  (HWS)  $8.95 
Instant  (Freeze-Dried  Computer  Programming  in) 

BASIC  (Nov) 

by  Jerald  Brown  (dP)  $9.95 

Introduction  to  BASIC  (Int) 
by  Jeffrey  Morton  (MP)  $7.95 
Introduction  to  Computer  Applications  for 
Non-Science  Students  (Nov) 
by  W.  Bennett  (PH)  $10.50 
Introduction  to  Computer  Programming  with 
BASIC  Language  (Nov) 
by  H.  Deitel  (PH)  $10.50 


RELIABILITY 
QUALITY 
DEPENDABILITY 


BKR5 

8K  STATIC  RAM 
ASSEMBLED 
S-I00 


ADDRESSING 


TWO  INDEPENDENT  BLOCKS  SELECTED 
BY  PLUGGABLE  JUMPERS  *T  BQ  WO  EDGE 


PROTECT 


OWflQAflQ  SWITCH  WRITE  PRQTECTSAjNPftQTECTS  ALL  BK 
OR  EACH  4K  BLOCS  CAN  BE  PROTECTED  VIA  FRONT  P.ANEL 


BUFFERING 


AIL  B-1TO  BUS  ONEJ5  ARE  FOLLY  BUFFIPEEI 
ON£  LS-TTL  LOAD  PER  UNE 


I 0W  PfMFR  2 ‘UH  the  attfts  typicahy  requires  i.s  amps 

Lun  T U n Lli  at s volts- 4 qn-hmsd  5 volt  peculators 

WAIT  0.  1 .Oft  Z WAIT  STATES  MAY  K SELECTED 

ttnll  OfnlLO  wa  a pluggable  jumper 


QUALITY 

GUARANTEE 

DELIVERY 

PHANTOM 

TESTING 


board  is -Glass  epoxy  wnw  e^k  screen  legengl 

FLfU  SOLDER  MASKS  ON  BOTH  5®&5.  FLOW  SOmCHNG.  GOLD  CONTACTS 

t NOT  SATISFIED  RETURN  THE  UNDAMAGED  BURS  WTIHW 
10  DAYS  FOR  FULL  REFUND  - ALSO  » DAY  LOOTED  WARRANTY 

STOCK  TO  30  DAYS  - CAll  BETWEEN  ft-Sj  AND  TO  RESERVE 

YOUR  SKRS  OR  FOF?  MOFTE  INFORMATION 

memory  disable  <b  uaflemfnted  via  phwtom  <pinb?j 


COMPLETE  TESTING  NOT  OM.YQF  Aa_L  MEMORY  COLS  BUT  ALSO 
OF  ALL  SUPFtnTT  CfiOUTlTTY  AND  OPTIONS 


SPECIAL 


INTRODUCTORY 

PRICE 

ASSEMBLED /TESTED 


450  ns  250  ns 


$14995  $1899-5 

CALIFORNIA  RESIDENTS  ADD  65,  TAX 


(714)  992-  5540 
2555 1 CHAPMAN  AVE. 
SUITE  604 

FULLERTON.  CA  92631 
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MEMORY 
Apple 


EXPANSION  KITS 

FOR 

TRS-80  SlOO  Bus 
Computers 

Expands  4K  TRS-80  to  16K  on  APPLE  to  48K  (3  sets) 

Hobby  Grade:  $ 99.00 

Computer  Grade:  $119.00 

Ceramic  Chips  Tested  and  Burned  fn 

Each  Kit  consists  of:  Memory  Chips,  Jumper  Blocks, 
and  complete  EASY  TO  FOLLOW  instructions  for 
TRS-80 

SlOO  Bus  Expandoram  Kits* 

No.  4116  No.  4115-41 

(w/16K  Chips)  (w/8K  Chips) 


Size 

Cost 

Size 

Cost 

16K 

$269.00 

8K 

$159.00 

32K 

$379.00 

16K 

$199.00 

48K 

$496.00 

24K 

$249.00 

64  K 

$599.00 

32K 

$299.00 

"Expand  NOW  or  LATER  to  64K  (32K.  for  8K  Chips) 
8K  Chips:  S55.00/Set  of  8 
ASSEMBLED,  tested  and  burned  in  - add  $sg 

MONEY  BACK  GUARANTEE 
FULLY  WARRANTED  FOR  6 MONTHS 

Master  Charge  — VISA  — C.CLD*  (25%  with  order}  — 
Money  Order  — California  Residents  add  6%  Sales  Tax 
Shipping  Charges;  $2-00 

MicroComputerWorld 
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Introduction  to  TRS-80  Graphics  (Nov) 

by  Don  Inman  (dP)  $8.95 

Interactive  Computing  with  BASIC:  A First  Course  (Int) 
by  Donald  Monro  (EA)  $16.95 
Introduction  to  BASIC:  A Case  Study  Approach  (Adv) 
by  P.  J.  Hartley  (ML)  $7.95 
Learning  BASIC  Fast  (Nov) 
by  C.  De  Rossi  (PH)  $8.95 
Let’s  Talk  LISP  (Int) 
by  L.  Siklossy  (PH)  $13.95 
Microcomputer  BASIC  (Nov) 
by  Ken  Knecht  (dP)  $8.95 

The  Mind  Appliance:  Home  Computer  Applications  (Nov) 
by  T.  G.  Lewis  (Hay)  $7.95 
My  Computer  Likes  Me  (Nov) 
by  Bob  Albrecht  (HWS)  $3.95 
Non  Technical  FORTRAN  (Adv) 
by  T.  Worth  (PH)  $10.50 
PASCAL:  An  Introduction  to  Methodical 
Programming  (Nov) 

by  William  Findlay  and  David  Watt  (CSP)  $10.95 
PASCAL  With  Style:  Programming  Proverbs  (Int) 
by  Henry  Ledgard  and  Paul  Nag  in  (Hay)  $6.95 
Practical  Problems  in  Number  Systems,  Logic  and 
Boolean  Algebra  (Adv) 
by  E.  Bubstein  (HWS)  $6.50 
Practice  Problems  In  Number  System  (Int) 
by  E.  Bukstein  (HWS)  $6.50 
Problem  Solving  with  FORTRAN  (Adv) 
by  D.  Spencer  (PH)  $10.05 
Program  Style,  Design,  Efficiency,  Debugging  and 
Testing  (Adv) 

by  R.  Kieburtz  (PH)  $14.50 
Programming  Programmable  Calculators  (Nov) 
by  Harold  S.  Engelson  (Hay)  $9.95 
QWIKTRAN  (Nov) 
by  C.  Keven  McCabe  (dP)  $8.95 
SARGON:  A Computer  Chess  Program  (Nov) 
by  Dan  and  Kathe  Spracklen  (Hay)  $14.95 

Science  and  Engineering  Problem  Solving  with  the 
Computer  (Adv) 

by  W.  Bennett  (PH)  $19.95 
Scientific  Analysis  on  a Pocket  Calculator  (Int) 
by  J.  M.Smith  (W-l)  $13.75 
The  SNOBOL  Programming  Language  (Adv) 

by  R.  Griswold,  I.  Polonsky  and  J.  Poage  (PH)  $7.95 
Software  Design  for  Microcomputers  (Adv) 
by  C.  Ogdin  (PH)  $8.95 

A Step  By  Step  Introduction  to  8080  Microprocessor 
Systems  (Int) 

by  David  Cohn  and  James  Melsa  (dP)  $7.95 

A Structured  Approach  to  Programming  (Int) 

by  J.  Hughes  and  J.  Michton  (PH)  $17.50 

Structured  Programming  and  Problem  Solving  with 
PASCAL  (Adv) 

by  R.  Kieburtz  (PH)  $10.95 
SSI  Microcomputer  Software  Guide  (Nov) 
by  J.  Schreier  (SI)  $7.95 
System  Simulation  (Adv) 
by  G.  Gordon  (PH)  $18.95 
Systematic  Programming:  An  Introduction  (Int) 
by  N.  Wirth  (PH)  $17.50 

Techniques  of  Program  Structure  and  Design  (Int) 

by  E.  Yourdon  (PH)  $18.50 
Using  the  6800  Microprocessor  (Nov) 
by  Elmer  Poe  (HWS)  $6.95 


Z60  Programming  for  Logic  Design  (Adv) 

No  author  credited  (OA)  $8.50 

BUSINESS 

Accounts  Payable  and  Accounts  Receivable  (Adv) 

No  author  credited  (OA)  $15.00 
Basic  Programming  for  Business  (Nov) 
by  I.  Forkner  (PH)  $10.95 
Data  Structure  and  Management  (Adv) 
by  I.  Flores  (PH)  $18.95 

Data  System  and  Management:  An  Introduction  to 
System  Analysis  and  Design  (Adv) 
by  A.  Kindred  (PH)  $12.95 
From  the  Counter  to  the  Bottom  Line  (Nov) 

by  Carl  Warren  (dP)  $9.95 

Introduction  to  the  Computer:  Tool  of  Business  (Nov) 
by  W.  Fuori  (PH)  $15.95 
Management  Information  Systems:  Tools  and 
Techniques  (Adv) 
by  W.  Bocchino  (PH)  $14.95 
Microprocessors  in  Instruments  and  Control  (Int) 
by  R.  J.  Bibbero  (W-l)  $15.75 
Payroll  With  Cost  Accounting  (Adv) 

No  author  credited  (OA)  $15.00 
Some  Common  BASIC  Programs  (Nov) 

No  author  credited  (OA)  $8.50 
System  Simulation:  Second  Edition  (Adv) 
by  G.  Gordon  (PH)  $18.95 
Winning  the  Computer  Game  (Nov) 
by  Chris  Kloek  (DDC)  $12.95 

The  publishers  can  be  contacted  at  the  following 
addresses: 

BSP  Basic  Science  Press,  1608  Via  Lazo,  Palos 
Verdes  Estates,  CA  90274 

CSP  Computer  Science  Press,  9125  Fall  River  Lane, 
Potomac,  MD  20854 

dP  di lithium  Press,  P.O.  Box  10766,  30  N.W.  23rd 

Place,  Portland,  OR  97210 

DDC  DDC  Publication,  5386  Hollister  Avenue,  Santa 
Barbara,  CA  931 1 1 

Dym  Dymax,  P.O.  Box  310,  Menlo  Park,  CA  94025 
EA  Edward  Arnold  (Publishers)  Ltd.,  contact  at 
dilithium. 

Hay  Hayden  Book  Company,  Inc.,  50  Essex  Street, 
Rochelle  Park,  NJ  07662 

HWS  Howard  W.  Sams  & Co.,  Inc.,  4300  West  62nd 
Street,  Indianapolis,  IN  46206 
ML  Macmillan  Press  Ltd.,  contact  at  dilithium. 

MP  Matrix  Publishers,  Inc.,  contact  at  dilithium. 

OA  Osborne  & Associates  Inc.,  P.O.  Box  2036, 
Berkeley,  CA  94702 

PH  Prentice  Hall  Inc.,  Englewood  Cliffs,  NJ  07362 

RE  Ridley  Enslow,  Box  301,  Short  Hills,  NJ  07078 

RP  Robotics  Press,  contact  at  di  lithium. 

RunPr  Running  Press,  38  South  Nineteenth  Street, 
Philadelphia,  PA  19103 

SI  SSI  Publications,  4327  E.  Grove  St.,  Phoenix, 
Arizona  85040 

SRI  Scientific  Research  Instruments,  P.O.  Box 
490099-1,  Key  Biscayne,  FL  33149 
Syb  Sybex,  2020  Mil  via  Street,  Berkeley,  CA  94704 
UT  United  Technical,  645  Stewart  Ave.,  Garden 
City,  NJ  11530 

W-l  Wiley-lnterscience,  605  Third  Avenue,  New 
York,  NY  10016 
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baxik  in  town. 


ECONORAM™  III  with  Synchrofresh™  8K  dynamic 
memory  is  the  only  dynamic  with  refresh  that  weaves 


f; 

U '-i 

gr  - * 


itself  invisibly  into  natural  timing  of  the  S-100  bus. 
Assembled,  burned-in.  tested  and  warranteed  1 year 
to  be  as  reliable  as  any  static.  $149; 


SUPER  RAM™  16K  static  memory  is  configured  as 
four  4K  blocks,  each  addressable  and  write-protec- 
table.  High-efficiency  design  is  uncrowded,  meets 
Proposed  IEEE  S-100  Standard  with  all  signals  fully 
buffered.  Complete  kit  with  solder  mask  and  parts 
legend  for  easy  assembly.  Great  quality  at  just  $299. 


BKSF, 


9 


tm 


George  Morrow  is  The  Big  Man  in 

S-100  memory.  He  designed  the  first  big 
breakthrough  in  S-100  memory  prices,  the  best- 
selling ECO N ORAM ™t4K.  Now,  Morrow’s  Micro- 
Stuff  makes  the  only  line  of  S-1 00  memory  products 
that  goes  all  the  way  from  8K  boards  to  full-size 
floppy  disk  systems. 

And  every  one  of  the  Morrow's  MicroStuff 
memory  products  kills  its  competition.  In  quality.  In 
features.  In  performance.  And  in  price. 

Ask  anyone  about  Morrow  memories.  The  1978 
Image  Profile  study  of  microsystem  owners  found 
Morrow  one  of  the  four  best-known  names  in 
accessories. 

Morrow  memories  are  accessories  after  your  facts. 

Made  by  Morrow's  MicroStuff  and  distributed  exclusively 
by  Thinker  Toys™  you  can  find  them  at  more  than  150  com- 
puter shops  throughout  the  U.  S.  Ask  your  nearest  computer 
store  to  order  for  you. 

Or  order  directly  from  Thinker  Toys™  1201 10th  St.,  Berkeley, 

CA  94710.  Call  (415)  524-2101  10-4  Pacific  Time.  {Direct  orders 
include  $7  handling  for  Discus  I,  other  products  add  $3; 

Cal  res.  add  tax.) 

Morrow  makes  memory  tor 

Tew 


SUPERRAM™32K  static  memory  is  the  latest  Morrow 
Breakthrough  in  S-IOO  memory  design,  using  only  7 
ICs  for  control.  Configured  as  two  16K  blocks,  each 
addressable  and  write-protectable.  Meets  the  Pro- 
posed IEEE  S-100  Standard  including  full  buffering 
of  all  data  and  address  lines.  Complete  kit  with  full 
documentation  for  just  $649! 


*CP/M  is  a trade  mark  of  Digital  Research 
CIRCLE  INQUIRY  NO.  Sfl  t ECONORAM  is  a trade  mark  of  GODBOUT  Electronics. 


DISCUS  l™  full-size  disk  system 
features  IBM-compatible  250,000- 
byte  format.  System  delivered  fully 
assembled,  tested  and  warranteed  includ- 
ing: Shugart  800R  disk  drive  in  cabinet  with 
power  supply,  8-disk  capacity  S-100  controller 
with  on-board  serial  I/O  port,  all  cables  and  con- 
nectors, and  complete  software  package.  Complete 
system,  $995.  Mounted  Shugart  800 R drive  only,  $795. 
Optional:  Micro-Soft  Extended  Disk  BASIC,  $199.  Micro- 
Soft  FORTRAN,  $349.  CP/Mf  $70. 


Wordprocessing: 

A Major  Factor  in  Small  Business  Computing? 


By  Carl  Warren,  Senior  Editor 


The  art  of  wordprocessing  has  from  the  beginning  of 
recorded  time  been  the  technique  used  to  prepare 
words  to  be  read.  Wordprocessing  as  we  know  it  today 
brings  to  mind  computers  that  provide  an  operator  with 
the  ability  to  quickly  add,  move,  delete,  or  rearrange 
words  before  they  are  committed  to  paper. 

Before  mechanized  devices,  wordprocessing  was 
done  by  hand.  The  process  consisted  of  writing  the 
words  on  paper,  then  by  use  of  a pencil,  scissors  and 
glue  rearranging  them  into  the  desired  sequence.  Once 
this  was  accomplished,  the  entire  piece  of  writing  was 
rewritten  into  a legible,  useful  form  to  be  duplicated  and 
disseminated.  A long  tedious  process  that  costs  hours 
of  manpower  and  ultimately  dollars. 

This  lengthy  process  is  performed  every  day  by  thou- 
sands of  secretaries  and  authors  who  are  preparing  the 
written  word.  An  unnecessary  evil  when  considera- 
tion is  given  to  modern  day  technology  in  the  word  pro- 
cessing field. 

Since  written  communication  plays  a major  role  in  the 
operation  of  business,  it  seems  that  streamlining  the 
handling  of  words  would  benefit  business  in  general. 
Obviously  there  is  a great  deal  of  truth  in  that  statement 
and  consequently  it  has  prompted  several  manufactur- 
ers to  enter  the  world  of  wordprocessing. 


HOW  WORDPROCESSORS  WORK 


The  word  wordprocessor  has  two  meanings.  First  it 
means  the  building  and  editing  of  text  to  the  desired  se- 
quence. Secondly,  it  is  the  processing  of  this  edited  text 
and  outputting  it  to  a printer  device. 


BIHARI  REFUGEE  CAMP  STORY 
Dacca,  Bangladesh 


(Narration  time  - 2:30) 
(Final  edit  - 3:15) 


The  atory; 

This  is  about  one  family's  struggle  for  survival  in  the  Bihari  Refugee  Camp.  Stan  is 
seen  on  camera.  Most  of  the  story  takes  place  in  one  location.  Stan  is  with  the  family 
in  front  of  their  hut.  This  "set-upM  of  the  family  Bnd  BG  is  critical.  It  should  reveal 
their  poverty.  It  should  not  look  "stageef , and  should  allow  Stan  to  be  comfortable  with 
the  family. 


SCENE  I 

Open  on  CU  of  Stan. 


Stan;  (SYNC) 

Statistics  tell  us  that  there  are  over  15  million 
refugees  in  our  world  today. 


Camera  PULLS  OUT  to  reveal  the 
Mohammed  Toher  family  in  BG, 
sitting  outside  of  their  hut.  The 
mother  is  cooking  over  open 
charcoal  fire. 


Stan;  (VO) 

But  statistics  alone  can  be  misleading.  Though 
they  can  help  us  see  the  immensity  of  a 
problem. ..they  sometimes  blind  us  from  seeing 
its  humanity. 

Figure  1. 


Modern  wordprocessors  perform  these  functions  by 
using  a television  type  display  terminal  — CRT  — which 
provides  the  user  with  the  power  of  an  electronic  type- 
writer. Since  the  copy  is  displayed  on  a screen,  special 
commands  called  editing  commands  are  provided,  mak- 
ing it  possible  to  rearrange  the  words,  and  make  neces- 
sary changes  at  will. 

Once  this  editing  function  is  performed  to  the  opera- 
tor’s satisfaction,  the  system  then  uses  its  processing 
capabilities  to  transfer  the  text  to  the  printer  in  a spe- 
cified format. 

The  wordprocessing  systems  are  able  to  perform 
these  functions  by  using  microprocessor  power  to  make 
the  typewriter  intelligent.  The  intelligence  comes  from 
special  programs  called  editors  and  wordprocessors. 
Each  of  these  programs  provides  the  necessary  func- 
tions to  the  system  and  makes  the  operator’s  job  easy. 

Originally,  text  editors  were  associated  with  the  devel- 
opment of  computer  programs.  The  editor  allowed  text  to 
be  entered  in  a specified  manner  to  work  with  a program, 
called  an  assembler,  that  produced  computer  code.  As 
the  microcomputer  industry  has  matured,  these  editors 
have  also,  and  now  provide  full  text  editing  capabilities. 
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October  5,  1970 


Mr.  Joe  Q.  Customer 
12)4  Shady  Lane 
El  Centro,  California  9012) 


Dear  Mr.  Customer; 

Thank  you  for  your  recent  letter  inquiring  about  the  INFO  2000  Business 
System  and  its  TEXT  2000  word  processing  software. 

In  response  to  your  question  about  leasing  the  Business  System,  a variety  ol 
lease  plans  arc  available  to  qualified  lessees  from  various  third.parly  leasing 
companies  in  the  Greater  Los  Angeles  area.  Typical  would  be  a five-year  full-equity 
lease  with  a ten  percent  buyout  at  the  end  of  the  lease  term.  Average  rates  for 
such  a plan  are  about  $27.90  per  thousand  per  month,  so  that  the  monthly  Icosc 
payment  on  o 111,000  Business  System  configuration  would  be  roughly  $>10. 

Do  not  hesitate  to  write  or  call  if  you  hove  further  questions.  Thank  you  for 
your  interest  in  the  INFO  2000  Business  System. 

Very  truly  yours, 

INTO  2000  CORPORATION 


Michael  D.  Busch 

Vice  President  and  Ceneral  Manager 


Figure  2. 
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Manpower 


Wordprocessor 


These  text  handling  capabilities  now  allow  for  the 
handling  of  upper  and  lower  case  letters,  the  entering  of 
formatting  directives  to  be  used  by  the  wordprocessing 
program,  the  moving  of  blocks  of  words  such  as  para- 
graphs to  new  locations  and,  most  importantly,  pro- 
viding for  the  ability  of  redundancy  in  the  processing  of 
the  same  text. 

WHERE  WORDPROCESSOR  BEST  FITS  IN 

Wordprocessors,  like  any  computer-oriented  system, 
find  their  best  usage  in  business  or  functions  that  re- 
quire the  generation  of  a large  amount  of  text.  Ideally 
the  system  performs  the  best  and  is  most  cost  effective 


where  the  text  requires  a great  deal  of  revision  such  as 
the  preparation  of  law  briefs  or  the  writing  of  scripts 
(Figure  1). 

Another  advantage  of  using  wordprocessors  in  the 
business  environment  is  the  preparation  of  letters  that 
can  be  made  up  from  “boiler  plates"  — prewritten  para- 
graphs. Most  interactive  wordprocessors  using  the 
facilities  of  naming  files  for  specific  purposes  provide 
this  function  and  merely  require  the  operator  to  insert 
the  address  and  recepient’s  name,  then  call  the  desired 
paragraphs  in  any  order  required.  Figure  2 is  an  example 
of  this  letter  writing  function  using  the  INFO  2000  TEXT 
2000  wordprocessing  system. 
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THE  IMPORTANCE  OF  THE  HARDWARE 

Since  modern  day  wordprocessing  is  built  around 
computers,  hardware  considerations  are  an  important 
aspect  in  choosing  a system.  The  hardware  does  to  a 
large  degree  determine  how  well  the  system  will  meet  a 
specific  need  in  any  given  office.  Cost  and  reliability  are 
the  two  most  important  factors,  along  with  maintenance 
of  the  system. 

To  help  make  value  judgments  regarding  the  choice 
of  hardware,  it  is  important  to  decide  exactly  what  is  to 
be  done  in  the  actual  business  environment. 

If  the  system  is  to  be  used  for  both  wordprocessing 
and  general  business,  a system  that  provides  these  cap- 
abilities must  be  considered.  This  means  that  sufficient 
storage  capabilities  must  exist  for  both  text  and  the 
business  accounts.  The  printer  must  be  given  particular 
attention,  since  in  most  cases  the  copy  generated  by 
the  wordprocessor  on  this  printer  will  be  the  copy  sent 
to  customers  or  used  in  promotion  material.  With  cur- 
rent costs,  approximately  $1,500  to  $4,000  can  be  spent 
on  the  printer  alone. 

Another  consideration  that  is  important  is  the  amount 
of  information  that  will  be  stored.  This  will  determine 
the  necessary  size  of  the  storage  media,  5.25  inch  disk- 
ettes versus  8 inch  diskettes.  The  direct  cost  of  the 
system  in  relationship  to  maintenance  costs,  supply 
costs  and  the  amount  of  time  saved  by  using  the  system 
are  also  vital  considerations. 

In  many  cases  existing  equipment  being  used  for 
business  applications  can  be  used  for  wordprocessing 
by  purchasing  the  necessary  software  and  training  the 
operators.  For  example,  businesses  that  have  elected  to 


use  the  TRS-80,  or  contemplating  doing  so,  will  find  the 
Electric  Pencil™  is  available  for  $99.95  from  Michael 
Shrayer  Software  Inc.  This  wordprocessing  system  has 
found  usage  in  over  60  different  system  configurations 
and  has  withstood  the  test  of  time  for  reliability. 

Considerations  such  as  the  above  are  important  so 
that  total  satisfaction  is  gained  from  a chosen  system. 

THE  PROVIDERS  OF  WORDPROCESSORS 

During  the  past  two  years  and  even  months,  several 
hardware  and  software  manufacturers  have  entered  the 
wordprocessing  field.  Probably  the  most  visible  word- 
processing system  to  the  buying  public  is  the  LANIER 
“NO  PROBLEM™”  typing  system. 

The  “NO  PROBLEM”  typing  system  (Photo  1)  is  a 
stand-alone  video  display  text  editor  that  can  be  cus- 
tomized for  special  applications.  The  system  allows  the 
operator  to  format  both  horizontal  and  vertical  page 
sizes  of  up  to  254  characters  wide  or  99  lines  long  with 
the  ability  to  rebalance  the  pages. 

The  “NO  PROBLEM”  uses  mini-diskettes  for  text  stor- 
age and  a high  speed  impact  printer  that  prints  in  both 
directions.  Lanier  also  provides  a complete  wordpro- 
cessing course  on  cassette  to  cut  down  on  training 
time,  Photo  2. 

Lanier  has  added  financial  capabilities  to  the  system 
with  the  addition  of  a “SMART  DISK™”,  thus  making 
the  “NO  PROBLEM”  system  a complete  business  sys- 
tem. The  Lanier  system  sells  in  the  $14, 000-plus  range. 
Further  information  can  be  obtained  by  contacting:  Mark 
Johnson,  LANIER,  1700  Chantilly  Drive  N.E.,  Atlanta, 
Georgia  30324  or  calling  (800)  241-1706. 
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One  of  the  newest  entrants  into  the  wordprocessing 
field  is  INFO  2000.  The  system  offered  by  them  is  a dual 
purpose  system  consisting  of  a Perkin  Elmer  terminal 
(Photo  3)  that  provides  a 24x80  display  of  extremely  leg- 
ible characters,  two  PerSci  277  disk  drives,  the  Diablo 
HyType  II  daisywheel  printer  for  word  processing  and  a 
Z-80  based  computer  system,  Photo  4.  This  system  sells 
in  the  $12  to  $13  thousand  range. 

The  wordprocessing  software  is  TEXT  2000™,  which 
provides  full-screen  text  editing  functions  and  uses  the 
numeric  keypad  as  a cursor  function  keypad.  TEXT  2000 
uses  easy  single  letter  commands  to  find,  replace,  in- 
sert, delete,  save,  typeover,  page,  word,  quit  or  move 
text  to  any  desired  area  in  the  body  copy. 

Additional  information  on  the  INFO  2000  system  can 
be  obtained  by  writing  or  calling  Michael  D.  Busch,  INFO 
2000  Corporation,  20620  South  Leap  wood  Avenue,  Car- 
son,  California  90746,  phone  (213)  532-1702. 

Space  Byte  Computer  Corporation  of  Los  Angeles 
recently  added  the  ASSISTANT  SECRETARY™  word- 
processing system  to  its  business  system.  The  Space 
Byte  system  uses  a Flazeltine  printer,  dual  iCOM  disks, 
Diablo  printer  and  an  8085  based  computer  system.  The 
system  is  a complete  business  system  selling  in  the  $10 
to  $11  thousand  range  depending  on  the  options. 

The  ASSISTANT  SECRETARY  provides  on-screen  edit- 
ing capabilities  with  standard  text  editing  features  of: 
insert,  delete,  search,  duplicate,  indent  and  bold  face,  to 
name  a few.  The  Space  Byte  system,  Photo  5,  is  designed 
with  the  user  in  mind  and  utilizes  user  prompting  to 
minimize  operator  error. 

Additional  information  on  the  Space  Byte  system  can 
be  obtained  by  contacting  Norm  Baker,  Space  Byte 
Computer  Corporation,  6464  Sunset  Boulevard,  Suite 
530,  Los  Angeles,  CA  90028,  phone  (213)  468-8080. 

Other  providers  of  word  processing  systems  include: 

WANG  LABORATORIES  with  their  MODEL  III™  sys- 
tem selling  in  the  $10,000  range.  This  system  offers  the 
standard  features  of  most  word  processors.  Additional 
information  about  the  MODEL  III  is  available  by  contact- 
ing: Sheryl  Garelick,  WANG  Laboratories,  One  Industrial 
Ave.,  Lowell,  MA  01851,  phone  (617)851-4111,  Ext.  2385. 
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Basic  Four  Corporation,  with  their  DATAWORD™ 
wordprocessing  and  data  processing  system  (Photo  6). 
This  system,  priced  in  the  $12  thousand  range,  provides 
data  security  and  high  level  interactivity  which  has  been 
the  hallmark  of  Basic  Four  computer  systems.  Interested 
parties  should  contact:  Basic  Four  Corporation,  P.O. 
Box  C-11921,  Santa  Ana,  CA  92711,  Phone  (714)  731-5100. 

Users  looking  for  text  processing  software  to  run  on 
existing  machines  will  want  to  contact  the  following 
companies: 

Jim  Reynolds,  Andromeda  System  Inc.,  14701  Arminta 
Street,  Unit  J,  Panorama  City,  CA  91402,  phone  (213) 
781-6000.  Andromeda  has  available  for  $200  the  VEDIT™, 
a text  editing  program  for  the  Digital  Equipment  Corpor- 
ation PDP-11  minicomputer  series.  This  editing  system 
supports  the  Lear  Siegler  ADM-3A  and  Hazel  tine  1500 
series  terminals. 

Autoscribe™,  offered  by  Microsource,  is  forZ-80/8080 
based  machines.  Autoscribe  supports  Soroc  and  Hazel- 
tine  terminals  and  utilizes  the  North  Star  DOS.  No  price 
information  is  currently  available,  but  information  can 
be  obtained  from:  MicroAge  Wholesale,  1425  W.  12th 
Place,  Tempe,  AZ  85281,  phone  (602)  967-1421. 

Michael  Shrayer  Software  Inc.,  1253  Vista  Superba 
Drive,  Glendale,  CA  91205,  phone  (213)  956-1593,  offers 
the  Electric  Pencil,  designed  for  Z-80/8080  systems  with 
video  display  boards. 

COM  PAL  Computer  Systems,  12321  Ventura  Blvd., 
Studio  City,  CA  91200,  phone  (213)  760-3345.  COM  PAL 
provides  the  WP56-D/M  word  processing  system. 

Cromemco  Inc.,  280  Bernardo  Ave.,  Mountain  View, 
CA  94043,  phone  (415)  964-7400.  WPS-S/WPS-L  word- 
processing systems  for  Z-80  and  8080  systems. 

Diaspar  Data  Systems,  P.O.  Box  888,  San  Juan  Capis- 
trano, CA  92675.  Diaspar  offers  the  DTEXT™  wordpro- 
cessing system  for  Z-80  and  8080  systems. 

Digital  Research,  P.O.  Box  579,  Pacific  Grove,  CA 
93950,  phone  (408)  649-3896.  TEX™  is  a text  formatter 
for  systems  using  CP/M. 

Computer  Services  of  Encinitas,  341  Willowspring 
Drive,  Encinitas,  CA  92024,  offers  a wordprocessing  sys- 
tem for  the  North  Star  Micro  Disk  for  $50. 
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PRO-TYPE™  a wordprocessor  for  the  North  Star  disk 
or  Mecatape  system  is  available  from:  Interactive  Micro- 
ware, Inc.,  116  S.  Pugh  St,,  State  College,  Pennsylvania 
16801,  phone  (814)  238-7711,  for  $75  including  media  and 
documentation, 

MVT  MICROCOMPUTER  SYSTEMS,  INC.,  9241 
Reseda  Blvd.,  Suite  203,  Northridge,  CA  91324,  phone 
(213)  349-9076,  has  available  MVT-WORDFLOW™  de- 
signed around  the  $-100  bus  type  machines  using  the 
FAMOS™  multi-tasking  DOS.  This  system  provides 
multi-user  capabilities  for  both  word  and  data  processing. 

uEDIT™,  a full  screen  text  editor  for  Meca  tape 
systems,  is  available  from  MICRO  INFORMATION 
SYSTEMS,  158  Valparaiso,  San  Francisco,  CA,  phone 
(415)  441-4597, 

6800  system  users  will  want  to  contact:  Software 
Dynamics,  2111  W.  Crescent,  Suite  G,  Anaheim,  CA 


92801,  phone  (714)  635-4760  for  their  EDIT™  word- 
processing software,  or  Technical  Systems  Consult- 
ants, Inc.,  P.Q.  Box  2574,  W.  Lafayette,  IN  47906,  phone 
(317)  423-5465.  TSC  provides  wordprocessing  packages 
for  the  6800  and  8080  machines. 


THE  COMING  OF  AGE 

With  1978  rapidly  coming  to  a close,  the  possibilities  of 
microcomputer  business  systems  are  just  getting  started, 
it  has  been  estimated  that  the  small  business  computer 
market  in  1979  will  have  the  possibility  of  being  in  the  $3 
billion  range  for  wordprocessing  systems  alone. 

Micro  business  systems  are  coming  of  age,  and  with 
the  utilization  of  wordprocessing  will  begin  to  find  their 
way  into  more  and  more  busi nesses. □ 
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When  Ryan  Faber  was  13  months  old,  he  was 
admitted  to  the  hospital  for  what  appeared 
to  be  a normal  virule  disease.  His  condi- 
tion worsened,  however,  and  by  the  time 
his  ailment  was  identified  he  was  close 
to  going  into  a coma.  Then  lab  reports 
came  back  revealing  an  extremely  high 
level  of  sugar  and  keytones  in  his  urine 
and  blood.  “This  was  a red  flag  for  diabe^ 
ies,”  recalls  Dr.  Clifford  Rubin.  The  child 
was  saved,  but  he  was  in  the  hospital  for 
eight  days.  During  that  time,  while  sit- 
ting at  his  son's  bedside,  Steven  Faber 
developed  a remarkable  and  original 
computer  program  that  monitors 
Ryan's  blood  sugar  level  and  thus 
helps  maintain  better  control  over 
his  disease.  How  remarkable  and 
original  is  it? 

“Using  the  computer  in  this 
way  is  a new  aspect  in  the  medical  care  of  diabetics," 
states  Dr.  Rubin,  “and  other  doctors  have  shown  a great 
deal  of  interest  in  following  this  up  in  the  future.  But  it 
doesn’t  have  any  meaning  unless  it  benefits  many  cases 
and  many  people.  It  could  eventually  be  a routine  type  of 
thing  in  the  next  ten  years.” 

There's  nothing  routine,  however,  about  diabetes,  an 
inherited  disease  that  prevents  the  body  from  using 
sugar  by  blocking  the  production  of  insulin  in  the  pan- 
creas. Insulin  is  what  enables  blood  sugar  (glucose)  to 
enter  the  cells.  When  glucose  can’t  enter  the  cells,  it 
builds  up  in  the  bloodstream. 

But  since  the  cells  are  still  not  receiving  sugar,  the 
body  turns  to  stored  sugar  (clycogen)  in  the  liver  and 
muscle.  When  the  level  of  glycogen  is  low,  energy  is 
then  derived  from  the  breakdown  of  body  fat.  Some  of 
this  fat  is  turned  into  toxins  called  keytones,  which  also 
build  up  in  the  blood.  If  too  much  sugar  and  keytones 
are  in  the  blood,  the  individual  can  become  extremely  ill 
and  may  require  hospitalization.  This  is  what  happened 
to  Ryan. 

Now  23  months  old,  Ryan  takes  daily  injections  of  in- 
sulin to  keep  his  blood  sugar  level  under  control.  But 
contrary  to  popular  belief,  insulin  is  not  a cure  for  dia- 
betes. In  fact,  its  use  is  dangerous  in  and  of  itself. 

Insulin  must  be  administered  extremely  carefully  in 
relation  to  the  diabetic’s  food  intake  and  exercise.  If  too 
much  food  is  eaten,  the  insulin  is  quickly  used  up  and 
the  blood  sugar  and  keytone  levels  rise.  While  this  ab- 
normal blood  chemistry  presents  an  immediate  danger, 
even  moderate  excesses  of  sugar  in  the  blood,  over  a 


long  period  W time  can  shorten  life  spans,  cause  blind- 
ness, circulatory  diseases,  arteriosclerosis,  kidney  fail- 
ure and  other  disorders. 

On  the  other  hand,  if  not  enough  food  is  eaten  or  if  too 
much  exercise  is  had,  the  insulin  will  deplete  the  avail- 
able sugar  and  unless  more  sugar  is  administered,  an  in- 
sulin reaction  can  occur,  causing  anything  from  dizzi- 
ness to  a coma  and  convulsions. 

So  while  he’s  too  young  to  realize  it  now,  Ryan  Faber 
is  in  a very  precarious  position.  This  is  why  it’s  so  impor- 
tant to  accurately  monitor  the  level  of  blood  sugar  and 
the  amount  of  insulin  he  has  in  his  system  at  all  times. 

And  that’s  exactly  what  the  computer  does.  It  not  only 
charts  Ryan’s  urine  sugar  by  the  hour  on  a daily  basis 
and  produces  an  average  for  the  week,  but  it  charts  the 
two  types  of  insulin  (regular,  or  short-term  and  longer- 
acting  NPH)  he  uses  on  the  same  graph  so  that  the 
amount  of  insulin  in  the  blood  can  be  compared  to  the 
amount  of  urine  sugar.  When  the  insulin  level  is  high, 
the  urine  sugar  should  be  low. 

Why  test  urine  sugar?  Basically  because  urine  sugar 
represents  the  blood  condition  of  an  hour  earlier  Normal 
blood  sugar  is  80-120  mg,  per  100  milliliters.  But  if  the 
level  goes  over  140  mg%,  sugar  spills  out  in  the  urine. 
By  calculating  the  concentration  of  sugar  in  the  urine, 
the  degree  of  excess  sugar  in  the  blood  can  be  deter- 
mined. This  is  measured  on  the  Clinitest  scale,  which 
goes  from  zero  (negative,  or  no  sugar)  to  five. 

The  significance  of  doing  this  for  a diabetic  can  be  ex- 
plained very  simply,  it’s  like  watching  a dam  and  trying 
to  determine  how  much  water  is  on  the  other  side.  If 
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there’s  no  water  coming  over  the  dam,  the  reservoir 
could  be  almost  full  or  almost  empty.  Similarly,  when 
there’s  no  sugar  in  a diabetic’s  urine,  he  could  be  almost 
norma!  or  have  so  little  sugar  in  his  blood  that  hers  set- 
ting himself  up  for  an  insulin  reaction.  Conversely,  while 
a constant  stream  of  water  over  the  top  of  the  dam  indi- 
cates that  the  water  level  is  too  high,  a constant  stream 
of  sugar  in  a diabetic's  urine  indicates  that  his  blood 
sugar  level  is  too  high. 

However,  if  there  were  a tiny  trickle  of  water  coming 
over  the  top  of  the  dam,  it  would  indicate  that  the  water 
level  was  just  up  to  the  top.  Likewise,  if  just  a tiny  bit  of 
sugar  spills  out  into  the  urine,  it  can  be  inferred  that  the 
blood  sugar  is  just  above  normal,  which  is  where  it 
should  be. 

“You  want  to  walk  that  thin  line/'  explains  Faber,  “of 
spilling  the  absolute  minimum  excess  sugars  in  the 
urine  to  protect  against  insulin  shock  and  not  be  so  high 
as  to  contribute  to  the  deterioration  of  the  body.  What 
the  computer  does  is  make  it  easy  for  us  to  perceive 
what  kind  of  control  he’s  in  so  we  can  adjust  for 
changes  in  insulin  needs  earlier  and  more  accurately. 
For  example,  if  he’s  spilling  negative  when  he  should  be 
spilling  positive,  we  just  give  him  a tittle  more  food.” 

The  use  of  the  computer  is  a joint  effort  between 
Faber  and  his  wife  Debby.  During  the  day,  Debby  takes 
about  eight  urine  samples  from  Ryan  and  marks  down 
the  percentage  of  sugar  in  the  urine  for  each  hour  that  a 
sample  was  taken.  At  the  end  of  the  week,  a full  sheet  of 
numbers  is  brought  into  the  computer  room.  Steven 
then  loads  the  program  and  the  computer  interrogates 


for  each  day  and  every  hour  during  that  day. 

"If  no  tests  were  taken,”  he  says,  “the  carriage  return  is 
hit  without  any  number  being  entered.  If  a test  was  made, 
the  results  of  the  test  are  entered  as  a number  at  that 
hour.  If  the  test  is  negative,  zero  is  entered.  If  there  is  a 
trace  of  sugar,  it’s  attributed  to  be  a quarter  of  one  per- 
cent. One  percent  is  the  number  one,  up  to  five  percent. 

“At  the  end  of  seven  days,  the  computer  prints  out  in- 
dividual charts  automatically  for  each  day,  averages  the 
results  for  each  hour  during  the  week  and  prints  an  aver- 
age chart  which  gives  us  a trend  projection  of  what  the 
average  day  looks  like.  This  is  taken  to  our  physician 
every  two  months,  and  a major  part  of  the  checkup  is  go- 
ing through  the  book  of  charts.” 

The  charts  tnemselves  are  arranged  with  the  two  insu- 
lin curves  on  top  and  the  urine  samples  (represented  by 
asterisks),  with  their  respective  times  when  taken,  on 
the  bottom.  The  numbers  0-5  in  the  vertical  column  (the 
letter  “T”  means  a trace  of  sugar)  represent  the  Clinitest 
results.  High  urine  sugar  levels  occur  around  1000  and 
1800  hours  because  a meal  has  just  been  eaten.  But  if 
they  were  to  occur  at  an  unexpected  time,  it  would  be 
cause  for  alarm.  Conversely,  too  many  asterisks  in  the 
zero  column  would  mean  more  sugar  should  be  taken  to 
protect  against  an  insulin  reaction.  In  order  to  walk  that 
“thin  line,”  therefore,  there  should  be  some  negative 
results,  some  that  show  a slight  spill  of  sugar  (traces, 
Vs  or  2's)  and  few,  if  any,  3's,  4's  and  5’s. 

What  is  the  value  of  charting  these  statistics,  as  op- 
posed to  simply  relying  on  numerical  data? 

“Look  in  the  newspaper  at  the  stock  market  page/' 


DECEMBER  1978 


INTERFACE  AGE  71 


says  Faber,  “and  tell  me  whether  the  market  went  up  or 
down  and  by  how  much.  It’s  almost  impossible  to  tell  by 
looking  at  the  individual  stocks.  But  if  you  look  at  a 
chart  of  the  Dow  Jones  industrials,  you  can  tell  at  a 
glance.  It’s  the  same  with  this  program.” 

The  basic  value  is  that  in  a glance  it  forms  a picture  of 
the  diabetic’s  day  in  terms  of  his  metabolic  processes 
from  hour  to  hour.  So  instead  of  having  to  look  at  a page 
full  of  numbers,  it  makes  it  graphically  obvious  when 
there’s  too  much  or  too  little  sugar  in  the  urine.  The  sec- 
ond, and  more  important  value  is  that  by  averaging  the 
results  each  week,  trends  that  don’t  show  up  in  day  to 
day  testing  do  show  up  before  they  become  obvious. 

For  example,  it’s  extremely  dangerous  for  Ryan  to  get 
sick.  Since  running  a high  fever  is  like  exercising,  his 
sugar  is  used  up  and  an  insulin  reaction  could  occur.  If 
he  vomits,  his  supply  of  sugar  is  drastically  reduced 
while  the  flow  of  insulin  continues,  so  the  same  thing 
could  happen. 

However,  if  Ryan  has  an  infection,  it  will  attack  the  in- 
sulin before  any  symptoms  of  sickness  occur.  There- 
fore, sugar  and  keytones  will  appear  in  his  urine.  When 
this  happens,  the  Fabers  increase  the  dosage  of  insulin 
and  prepare  for  an  impending  illness. 


PHOTO  1 Ryan  at  the  computer.  Notice  his  medical 
alert  bracelet  which  identifies  him  as  a diabetic. 


It  is  because  of  benefits  like  this  that  the  charts  give 
Debby  Faber  more  confidence  in  her  ability  to  deal  with 
Ryan’s  condition. 

“It  makes  me  feel  that  when  I go  to  the  doctor,  I’m  giv- 
ing him  the  most  information  about  my  child  that  I could 
possibly  get,”  she  says.  “With  a child  this  young,  you 
want  the  doctor  to  be  as  knowledgeable  about  his  condi- 
tion as  possible  and  to  be  in  touch  with  every  detail.  So 
when  I walk  into  my  doctor’s  office,  I’m  confident  that 
he  can  see  really  quickly  what’s  going  on. 

“I  don’t  have  to  say,  ‘Well,  this  week  he  was  a little  bit 
high  on  sugar  one  day  and  a little  bit  low  the  next  and  I’m 
not  really  sure  how  the  whole  week  averaged  out.’  This 
way  I’m  sure  that  he  can  look  at  these  charts  and  say,  ‘I 
know  exactly  what  to  do  with  your  son.  I know  exactly 
how  much  control  he  has.’  It’s  making  my  relationship 
with  my  doctor  really  comfortable  and  I’m  much  more 
secure  knowing  he  can  track  down  a problem  in  a second.” 

Dr.  Rubin  says  that  “Ryan  has  been  doing  so  well  that 
I’ve  had  very  little  contact  with  the  Fabers  other  than  their 
normal  visits.  This  is  my  first  experience  with  the  compu- 
ter in  this  respect  and  it’s  been  a learning  experience  for 
me.  Although  juvenile  diabetics  are  notorious  for  being 
in  and  out  of  control,  the  computer  helps  me  to  evaluate 
how  much  in  control  Ryan  has  been.”  Rubin  adds  that  by 


knowing  what’s  going  on  with  the  patient,  medical  costs 
can  be  reduced  by  avoiding  unnecessary  tests. 

Although  Steven  Faber  is  currently  the  only  person 
using  this  computer  program  for  diabetes,  that  could 
change  soon.  It  may  have  been  created  for  a juvenile 
diabetic,  but  it  can  also  be  used  for  adults,  especially 
those  who  are  new  diabetics  or  are  having  difficulty 
keeping  in  control.  In  addition,  hospitals  that  have 
diabetic  floors  could  make  use  of  it. 

However,  it’s  difficult  to  predict  when  the  use  of  this 
technique  will  become,  as  Dr.  Rubin  says,  “routine.” 

“Nobody  is  going  to  run  out  and  buy  a computer  to 
keep  track  of  their  diabetes,”  says  Faber,  “but  we’re 
now  moving  towards  that  period  of  time  so  long  predict- 
ed when  the  computer  will  become  a commonplace  ap- 
pliance in  everybody’s  home. 

“Now  how  far  along  that  road  we  are  I don’t  know.  I do 
not  believe  that  we  are  at  the  point  yet  when  someone 
who  hears  about  this,  knows  nothing  about  computers 
and  has  had  no  predisposition  towards  buying  a com- 
puter will  go  out  and  buy  a system  to  do  this.  Those 
whose  natural  bent  in  this  direction  has  put  them  on  a 
fence  and  are  thinking  about  getting  a computer  might 
find  the  impetus  to  go  out  and  do  it.  But  once  you  have  a 
computer,  it’s  a simple  process.” 

Faber  sees  the  computer  as  “one  of  the  few  general- 
ized tools  that  have  been  available  in  the  history  of 
man,”  and  contends  that  as  uses  of  the  computer  be- 
come more  widespread,  diabetics  who  own  computers 
for  a variety  of  reasons  will  incorporate  this  application 
into  their  systems. 

“Fire  is  a generalized  tool,”  he  says.  “It  was  no  more 
designed  to  be  a cooker  of  meat  than  a power  of  rockets. 
Because  of  the  nature  of  the  computer  and  the  fact  that 
software  can  be  created  to  produce  desired  results,  in 
my  way  of  thinking  it’s  a generalized  tool. 

“In  fact,  if  the  computer  weren’t  there  (he’s  had  his  for 
three  years),  I wouldn’t  have  thought  of  going  out  and 
getting  a computer  to  make  a diabetes  chart.  People 
should  consider  the  computer  as  a tool  in  their  lives,  a 
generalized  tool  that  they  can  mold  to  their  specific 
needs.  And  this  program  just  shows  that  when  the  tool 
is  there,  it’s  instantly  of  great  use.” 

Faber’s  program  is  a simple  one.  It’s  written  to  lead 
the  user  along  and  can  be  modified  to  an  individual’s 
needs  with  a minimum  of  effort  or  expertise.  The  hard- 
ware necessary  is  a microcomputer  with  4.5  bytes  of 
memory  on  top  of  BASIC  and  a 132  character  printer  for 
the  charts. 

But  despite  its  value,  Faber  is  quick  to  point  out  that 
“the  computer  at  this  point  does  not  keep  diabetics  in 
control.  Diabetics  and  parents  of  diabetics  keep  diabetics 
in  control.  The  computer  is  only  an  aid  to  make  that  easier. 
And  since  the  urine  test  is  an  hour  behind,  the  computer 
is  better  at  predicting  trends  than  handling  emergencies, 
in  which  a minute  can  make  a big  difference.” 

But  even  the  computer’s  predictive  potential  has  some 
enormous  implications. 

“Because  Ryan’s  so  young,”  says  Faber,  “and  is  go- 
ing to  have  to  live  with  diabetes  for  so  long,  we’re  trying 
to  avoid  that  long-term  damage  to  his  blood  vessels  that 
would  show  up  later  in  life.  That’s  the  value  of  the  pro- 
gram for  us.” 

How  much  value  will  it  have  for  other  diabetics?  Only 
time  will  tell.  But  for  now,  Faber,  who  donated  this  pro- 
gram to  INTERFACE  AGE,  is  pleased  with  what  he’s 
done  and  with  the  opportunity  to  make  his  discovery 
available  to  others  who  need  it. 

"Obviously  I can’t  do  anything  about  curing  dia- 
betes,” he  says,  “so  I’ve  just  made  my  contribution  this 
way  and  I’m  doing  everything  in  my  power  to  make  it 
available  to  the  greatest  number  of  people. ”□ 
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The  Infotecs  IMP 


An  Alternative  Machine 


By  Terry  Costlow,  Assistant  Editor 
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As  computers  become  more  and  more  accessible  for 
a variety  of  uses  by  the  small  businessman,  one  of  the 
main  problems  for  those  purchasing  or  considering  the 
new  systems  is  a lack  of  software.  While  many  com- 
panies strive  to  put  out  more  powerful  machines  each 
year,  relatively  little  time  and  money  is  put  into  the 
development  of  application  software. 

Infotecs  of  Manchester,  New  Hampshire,  countered 
this  problem  by  designing  a system  around  existing 
software  that  had  been  tested  and  found  to  be  easily 
adaptable.  The  computer  system  was  patterned  after 
the  PDP-8™  minicomputer  manufactured  by  Digital 
Equipment  Corporation. 

Because  the  system  was  architecturally  similar  to  the 
PDP-8,  the  software  used  for  that  system  was  easily 
adapted  for  use  in  the  Infotecs  line. 

That  line,  the  IMP  (Instant  Management  Power),  util- 
izes an  Intersil  6100  chip.  The  four-year-old  company 
decided  to  offer  a new  system  based  on  that  chip  tech- 
nology in  February,  1977.  The  goal  of  IMP  was  to  present 
a high-efficiency  system  at  a relatively  low  cost  and  to 
utilize  the  “end-user”  software. 

AIMS 

To  make  the  system  usable  by  a variety  of  small  busi- 
nessmen, Infotecs  not  only  planned  to  make  a system 
that  would  be  relatively  inexpensive,  but  to  make  it 
dependable  enough  to  keep  customers.  To  meet  their 
demand,  the  program  was  made  to  be  operated  without 
a large  amount  of  training  time,  had  little  down  time  and 
could  grow  with  the  customer’s  business. 

To  make  the  system  easy  for  all  businessmen  to  pur- 
chase, Infotecs  has  aimed  at  a grassroots  network  of 
dealers,  with  a goal  of  200  new  dealers  nationwide. 

New  dealers  are  given  a two-day  overall  course  in 
computer  sales,  followed  by  three-day  courses  in  both 
hardware  and  software.  They  are  taught  to  run  the 
machines  and  to  write  applicable  programs  during  the 
software  session.  During  the  hardware  course,  the 
dealers  are  taught  to  trouble  shoot  circuit  boards  and 
peripherals  and  to  assemble  a complete  IMP  system. 
The  obvious  purpose  of  this  training  is  to  eliminate 
some  of  the  down  time  by  allowing  the  dealers  to  make 
some  minor  repairs. 

The  system  is  geared  towards  the  businessman  or 
professional  whose  sales  are  more  than  $200,000  and 
less  than  $5  million.  Although  this  range  covers  a wide 
variety  of  businesses,  Infotecs  feels  it  has  avoided  the 
time  problem  of  attempting  to  be  everything  to  every 
business  by  offering  software  packages  specifically 
geared  to  a variety  of  different  types  of  agencies. 

SOFTWARE 

By  manufacturing  the  software  from  the  existing  pro- 
duct being  used  with  the  PDP-8,  Infotecs  used  a soft- 
ware system  that  had  been  altered  to  meet  the  specific 
needs  of  businesses  and  had  already  been  adapted  to 
the  working  world. 

For  example,  the  package  being  marketed  for  general 
route  distribution  products  such  as  beer,  potato  chips 
and  beverages  includes  programs  covering  inventory 
control,  driver  sales,  loading  sheets  and  invoices.  The 
fuel  oil  dealer’s  package  also  covers  a variety  of  needs 
with  a special  package  available  for  the  related  gas  sta- 
tion businesses. 


Other  software  currently  offered  includes  time  analy- 
sis and  billing  for  professionals  such  as  CPA’s  and 
lawyers;  tire,  battery  and  accessory  inventory  process- 
ing; insurance  agency  accounting  and  an  accountant’s 
general  ledger  management  system. 

General  business  topics  include  accounts  receivable, 
payroll  functions  and  accounts  payable.  All  are  available 
for  any  business. 

The  system  utilizes  a language  created  by  Infotecs, 
HIBOL  (Highly  Intelligent  Business  Oriented  Language), 
which  is  similar  to  both  COBOL  and  FORTRAN.  BASIC 
was  not  used  in  the  language  because  Infotecs  pro- 
grammers did  not  feel  that  it  was  desirable  for  sophisti- 
cated business  machines. 

Although  HIBOL  is  business-oriented  like  COBOL, 
HIBOL  works  on  a higher  level.  The  verb-based  language 
is  said  to  be  easier  to  program  than  COBOL.  Although 
designed  for  the  IMP,  the  software  can  also  be  used  on 
DEC’S  PDP-8. 

IMP  uses  the  JOEL  operating  system  which  allows  up 
to  33  percent  more  information  storage  on  the  disks,  an 
important  improvement  over  most  operating  systems. 
This  higher  density  is  made  possible  by  splitting  the 
12-word  bits  into  two  characters  of  six  bits  each. 

HARDWARE 

One  of  the  things  Infotecs  aimed  at  when  the  IMP  was 
in  the  planning  stages  last  year  was  to  create  a system 
that  would  be  a “true  plug-in-and-run”  system. 

This  was  achieved  by  making  the  unit  a portable  desk 
top  size.  Because  no  special  wiring,  flooring  or  air-con- 
ditioning is  needed  for  the  unit,  it  can  be  moved  easily  if 
the  office  is  redecorated.  The  IMP  can  be  plugged  into 
any  110-volt,  20-amp  outlet. 

The  hardware  consists  of  a 24-line  CRT  terminal  with 
an  80-character  per  line  screen.  A total  of  1,920 
characters  can  be  displayed  on  the  screen  at  one  time. 
The  call-to-display  time  is  a brief  one-tenth  second. 

The  terminal,  which  is  in  a parallel  interface  with  the 
printer,  is  equipped  with  a standard  typewriter  keyboard 
with  special  function  keys  and  a 10-key  adding  machine 
pad  for  the  input  of  numeric  data. 

The  printer  operates  at  125  lines  per  minute,  printing 
275  characters  per  second.  Nearly  any  printer  on  the 
market  today  can  be  interfaced  with  the  IMP  terminal.  In 
addition,  the  printer  can  be  used  in  conjunction  with  or 
independently  of  the  CRT. 

Information  for  the  system  is  held  on  disks,  which 
hold  up  to  two  million  characters.  The  unit  can  be  up- 
dated as  necessary  by  adding  a second  disk  drive.  That 
addition  would  double  the  amount  of  on-line  information 
to  approximately  four  million  bytes,  or  characters. 

COST  OF  THE  SYSTEM 

The  IMP  system  is  priced  at  approximately  $10,000  for 
the  hardware,  with  prices  for  the  package  including  soft- 
ware varying  from  $12,000  to  $15,000. 

The  software  prices  run  from  $500  for  the  payroll  or 
gas  station  packages  to  $4,500  for  the  fuel  oil  dealer’s  or 
route  distribution  setups. 

Infotecs  markets  the  IMP  and  the  software  through  a 
network  of  dealers  across  the  country.  The  dealerships 
include  systems  dealers,  office  machine  dealers,  ser- 
vice bureaus  and  computer  stores.  Infotecs  annual 
sales  are  currently  estimated  at  $3  million  per  year.D 
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Business  Programs  for  your  wippkzll... 
so  good  that  we  challenge  the  competition ! 

Here  are  genuine  first-quality  business  programs  that  will  transform  your  Apple  into 
a valuable  business  tool.  These  modular  programs  were  designed  by  a team  of 
accountants  and  data  processing  professionals  expressly  for  the  Apple  II  computer. 


_ In  fact,  we  believe  these  business  programs  are  so  good  , 
we  challenge  the  competition  with  the  following  questions : 


1.  Are  the  programs  equal  in  quality  to  much  more 

expensive  systems?  Ours  Are 

2.  Is  it  a true  DATA  BASE  MANAGEMENT 

SYSTEM  with  chain-linked  fifes?  Ours  Is 

3.  Does  the  system  affow  numbers  up  to 

9  digits  ($9,999,999.99)  ? Ours  Does 

4.  Is  it  a true  automatic  double-entry 

bookkeeping  system?  Ours  Is 

5.  Will  your  accountant  like  it 

as  much  as  you  do?  He  Sure  Will 

6.  Are  detailed  step-by-step  User's  Guides 

included  that  even  a non-accountant  can 
understand?  Ours  Are  Great 

7.  Can  you  use  an  80-column  printer  or  a 
40-column  printer  or 

NO  printer  at  all?  You  Can  With  Ours 

8.  Are  automatic  updates  provided 
free  of  charge  except  for  a 

nominal  duplication  fee?  They  Are  With  Ours 


9.  Are  re-occur  ring  payments  (such  as  rent) 
handled  automatically 

by  the  system?  They  Are  With  Ours 

10  Are  you  provided  with  complete  and  accurate 

audit  trails?  You  Are  With  Ours 

1 1 Does  the  software  come  complete  with  a chart 
of  accounts  and  standard  report  formats: 

and  can  you  easily  create  your  own  print-out 
formats?  Yes 

12.  May  the  modules  be  operated  independently 
and  later  combined  with 

additional  modules  into  a completely 

integrated  system?  Ours  Are  Designed  For  ft 

13.  Is  the  system  upward  compatible  and  can  you 
add  extra  disk  drives 

as  your  business  grows?  Yes  & Yes 


Here  Are  The  MODULAR  BUSINESS  PROGRAMS 
That  Do  IL  All 

MODULE  1:  Complete  General  Ledger $149.95 

MODULE  2:  Complete  Accounts  Payable  $ 99.95 

MODULE  3:  Complete  Accounts  Receivable 

with  Automatic  Invoicing  5124.95 

MODULE  4:  The  Complete  Modular  Business 

System  including  Modules  1, 2 & 3 .$300  00 
System  Requirements: 

Apple  IJ  with  48K,  Single  Disk  II, 

Applesoft  Firmware  card  and  printer  (optional) 

Available  soon  — Module  5:  Payroll  & Module  6:  Inventory 


So  check  out  the  competitioaand  see  for  yourself. 
If  you  want  more  information  before  you  make  a 
decision,  just  fill  out  the  coupon.  For  a small  charge 
we  will  send  you  the  complete 
Modular  Business  Programs  USER'S  GUIDE. 


STRICTLY  SOFTWARE 

16720  Hawthorne  Boulevard 
Lawndale,  California  90260 
Telephone:  (213)  371-7144 

Dealer  Inquiries  Invited.  For  details  call  Dave  Clausen. 


„ 

Deaf  Si  nelly  Soliwanr  * 

□ Enclosed  is  S [ 

Please  send  me  the  I allowing  Modular  Business  Programs 

□ Module  1 □ Module  2 i 

□ Module  3 □ Module  4 * 

□ Enclosed  is  $24  95  Please  send  me  yom  complex  step-by-siep  Modular  Business  ! 

Programs  USER'S  GUIDE  1 

Form  01  psymcni  □ ChecH  □ Money  Order  \ 

□ Visa  card  □ Masier  Charge  & | 

Cart  forma  resttfenfS  add  6r , 

Name  ' 

Address  J 

Cily.  State: Zip  j 

Telephone  _ J 

Mailio  STRICTLY  SOFTWARE  TO  720  Hawthorne  Btvd.  Lawndale  CA  S026G 
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BUSINESS  SECTION 


By  Keith  Parsons 

Structured  Systems  Group,  Oakland,  CA 


WHY  IS  THERE  SO  LITTLE 
GOOD  BUSINESS  SOFTWARE? 

One  of  the  most  commonly  discussed  topics  in  the 
microcomputer  business  these  days  is  the  need  for 
good  business  software.  Everyone  expects  a great  deal 
of  quality  software  to  be  available  soon  and  at  low  cost. 
However,  very  few  business  applications  are  currently 
available  and  good  new  software  appears  only  rarely. 
When  it  does  appear  it  is  often  priced  higher  than  most 
people  expect. 

Why  is  this?  There  are  three  major  reasons.  First, 
there  are  no  “ Large-Scale  Integration1'  (LSI)  program- 
mers. Whereas  new  technology  has  made  it  possible  to 
manufacture  integrated  circuit  chips  of  greater  and 
greater  speed  and  efficiency,  no  such  advance  has  oc- 
curred with  programmers.  It  takes  just  as  long  to  write  a 
program  for  a microcomputer  as  it  does  to  write  one  for 
the  largest  of  computers. 

Second,  with  the  development  of  a new  CPU,  all  the 
basics  must  be  redeveloped.  New  equipment,  a new  oper- 
ing  system  and  new  high  level  languages  must  be  devel- 
oped before  any  business  applications  can  be  written. 

Third,  applications  must  be  redesigned  for  the  new 
equipment,  taking  into  consideration  the  advantages 
and  limitations  of  the  new  equipment.  For  example,  an 
applications  package  designed  to  run  on  a computer 
with  a 40  megabyte  hard  disk  will  certainly  have  storage 
problems  if  it  is  translated  to  run  on  a microcomputer 
with  only  500  kilobyte  floppy  disks. 

A closer  examination  of  the  above  problems  indicates 
why  good  software  has  been  so  slow  to  emerge.  The 
first  obstacle  is  the  development  of  reliable  equipment. 
Without  such  equipment  any  programming  effort  lis 
greatly  increased. 

Once  dependable  hardware  exists,  the  next  problem 
is  getting  the  operating  system.  The  operating  system 
must  be  simple  enough  to  fit  on  a micro  and  not  take 
dozens  of  man-years  to  code  and  debug.  However,  it 
must  be  powerful  enough  to  provide  the  functions  and 
disk  accessing  methods  that  are  needed  in  a flexible 
business  system. 

In  addition  to  the  operating  system,  several  support 
programs  are  also  needed.  These  include  programs 
such  as  an  editor,  an  assembler,  a sort  and  debugging 
routines.  Once  this  software  is  available,  high  level 
languages  such  as  BASIC,  FORTRAN,  or  COBOL  can  be 
written.  These  languages  must  be  exhaustively  tested 
and  debugged  before  they  are  useful  in  the  production 
environment  of  a systems  house  or  accounting  office. 

The  complete  process,  from  the  new  CPU  to  the  usable 
system,  takes  years.  It  is  only  in  this  year  that  all  of  the 
hardware  and  software  described  has  finally  become 
available  for  the  SOSO  microcomputer. 

With  reliable  hardware  and  system  software  It  is  poss- 
ible to  begin  serious  development  of  major  business  ap- 
plications. This  process  is  also  difficult  and  time  con- 
suming. Initially,  the  programmer  must  find  the  right 
combination  of  equipment  and  systems  software  which 
allows  maximum  flexibility  and  causes  a minimum  of 


problems.  They  must  then  learn  to  use  the  system  and 
the  selected  language  efficiently.  This  learning  process 
can  consume  several  months. 

Now  the  application  design  phase  can  begin.  A good  de- 
sign is  extremely  important.  Contrary  to  popular  opinion,  it 
is  not  possible  to  copy  the  design  f rom  a minicomputer. 
The  design  must  account  for  the  different  requirements 
and  limitations  of  the  new  machine.  Microcomputers 
have  less  mass  storage  than  the  minis,  and  any  micro 
system  must  be  designed  with  this  in  mind. 

Most  accounting  systems  designed  for  minis  will  re- 
quire more  space  than  is  available  on  the  micros  and  will 
have  to  be  redesigned  around  this  problem.  The  64K 
RAM  storage  limitation  may  also  be  a problem.  Not  only 
may  a 16-bit  CPU  have  more  than  64K  memory,  but  it 
also  can  do  more  in  that  64K  because  the  mini  CPU  will 
have  a more  powerful  instruction  set. 

Once  the  system  has  been  designed,  with  allowances 
made  for  the  features  of  the  system  and  future  needs, 
the  programming  phase  can  start.  This  can  be  a very 
difficult  time  on  a new  system  if  there  are  no  experts  to 
consult  on  the  system  or  the  language  being  used. 

It  is  hard  to  tell  whether  an  obscure  error  is  a user 
coding  error,  a newly*discovered  bug  in  the  high  level 
language,  or  a RAM  error.  Learning  all  the  details  of  a 
complex  computer  system  while  trying  to  write  major 
new  business  systems  can  make  progress  painfully  slow. 

When  the  system  is  finally  written,  it  must  be  exhaust- 
ively tested.  The  testing  phase  often  takes  longer  than 
the  coding  phase.  A system  with  25,000  lines  of  code  is 
going  to  take  a lot  of  testing  to  exercise  and  exorcise  all 
parts  of  the  system.  If  the  software  is  released  for  distri- 
bution before  it  is  completely  tested,  the  results  may  be 
disastrous. 

The  final  step,  documentation,  is  often  the  weakest. 
With  mass  distribution  of  new  software,  excellent 
documentation  is  a necessity.  A user  in  Florida  is  not 
going  to  want  to  ask  the  programmer  in  California  how 
to  use  the  system  or  what  a certain  error  message 
means.  Documentation  is  a particularly  difficult  pro- 
blem because  most  professional  programmers  are  not 
professional  writers  and  do  not  care  to  be. 

Now  that  we  see  the  problems  in  developing  good 
business  systems,  the  next  question  is  who  is  doing  it? 
it  can  take  several  man-years  to  produce  a major  busi- 
ness system  and  the  initial  capital  investment  can  easi- 
ly run  to  hundreds  of  thousands  of  dollars. 

To  date,  most  of  the  equipment  manufacturers  have 
invested  their  time  and  money  in  improving  their  pro- 
duct line.  They  haven't  had  the  time  or  money  to  invest 
in  developing  major  business  systems.  Few  individuals 
have  the  necessary  combination  of  experience,  capital, 
and  time  required  to  develop  a salable  software  system. 
This  leaves  software  houses  as  the  major  candidates  for 
producing  quality  business  systems.  However,  no  soft- 
ware house  can  afford  to  invest  hundreds  of  thousands 
of  dollars  to  develop  a major  supported  system  and  sell 
it  for  $50. 

Equipment  and  systems  software  are  now  available  to 
support  business  systems.  The  desire  for  professional 
business  applications  is  growing,  along  with  a recogni- 
tion of  the  accompanying  problems.  Combining  this 
desire  with  that  of  forward  looking  manufacturers  who 
recognize  the  value  of  good  applications  should  create 
an  environment  in  which  serious  software  development 
is  profitable. 

But  this  will  create  a new  problem.  With  new  business 
software  being  sold  in  computer  stores  run  by  individuals 
with  hardware  expertise  and  little  business  experience, 
how  does  one  evaluate  what  is  being  offered?D 
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Over  the  past  few  months  we  have  been  demonstrat- 
ing our  software  on  the  AM-100  computer  system.  We 
have  received  a variety  of  reactions  from  the  people  that 
saw  our  system  and  have  come  to  the  conclusion  that 
many  people  are  unfamiliar  with  the  language  associ- 
ated with  computer  systems.  In  order  to  alleviate  some 
of  the  difficulties,  which  probably  also  take  place  in 
computer  stores  across  the  country,  well  define  a few 
of  the  basic  concepts  in  accounting  as  they  would  apply 
to  computers. 

First  of  all,  take  a look  at  the  definition  of  accounting. 
Accounting  is  that  activity  which  concerns  itself  with  re- 
cording, sorting  and  summarizing  data  relating  to  busi- 
ness activities.  For  example,  you  may  buy  a stack  of 
paper  from  the  supply  company.  The  act  of  doing  that 
would  be  a transaction.  Accounting  is  the  activity  of 
recording  transactions  such  as  this.  The  purpose  of  ac- 
counting is  to  gather  all  this  data  together  in  a seeming- 
ly random  fashion,  chew  all  this  data  up,  spin  it  around 
and  spit  it  out  in  the  form  of  a useful  report. 

Consider  some  of  these  reports.  The  most  common 
report  that  people  see  is  the  Profit  and  Loss  Statement, 
sometimes  called  an  Income  Statement.  This  profit  and 
loss  statement  shows  how  much  money  you  made  in  a 
given  time  period,  say  over  the  last  month.  The  Profit 
and  Loss  Statement  is  a fairly  simple  thing.  It  lists  all  of 
the  areas  where  you  took  money  in,  such  as  sales  out  of 
your  Chicago  office  or  sales  out  of  your  Houston  office, 
and  it  combines  all  of  those.  That  adds  together  into 
something  called  Total  Income. 

Then  another  section  of  the  Profit  and  Loss  State- 
ment would  contain  your  expenses.  The  expenses  could 
be  items  such  as  salaries  to  employees,  materials  ex- 
pense, rent,  telephone  and  so  forth.  You  simply  sub- 
stract  the  total  expenses  from  the  total  income  and  you 
get  your  profit  for  the  month. 
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Figure  1 

. Basic  Accounting  Flow 

Another  type  of  report  that  is  quite  common  is  a Bal- 
ance Sheet.  A Balance  Sheet  shows  you  how  much  your 
business  is  worth  and  where  the  various  worth  is  spread 
around.  The  Balance  Sheet  is  divided  into  three  major 
areas:  assets,  liabilities  and  capital.  Assets  are  things 
such  as  cash,  equipment  owned,  the  building  you  are 
making  mortgage  payments  on  and  so  forth.  Liabilities 
are  things  such  as  debts  and  mortgages.  Capital  is  how 
much  you  would  have  if  you  cashed  out  your  business.  If 
you  sold  all  of  the  assets  of  your  business  and  paid  off 
all  your  bills,  capital  would  be  how  much  you  have  left. 

A Balance  Sheet  lists  ail  of  the  assets,  or  at  least  it 
lists  categories  of  assets  and  how  much  each  of  those 
categories  are  worth.  These  add  up  to  "total  assets”. 

The  next  section  of  the  Balance  Sheet  shows  liabili- 
ties. The  liabilities  could  be  distributed  into  various 
categories  such  as  accounts  payable,  notes  payable  and 
mortgages. 

Finally,  capital  could  be  one  line  or  a number  of  lines. 
Capital  could  be  distributed  over  several  partners  in  a 
new  business,  and  the  report  may  show  that  the  various 
owners  have  different  amounts  of  capital. 


Take  a look  at  the  Balance  Sheet  in  Figure  2,  and  you 
will  notice  that  the  total  assets  is  equal  to  the  sum  of 
the  liabilities  and  the  capital. 


KUNG  FU  IMPORTS 
BALANCE  SHEET 
1 AUGUST  1978 

'ASSETS 


CASH 

13-3% 

ACCOUNTS  RECEIVABLE 

5.7% 

$ 2.461,00 

SUPPLIES 

7,9% 

S 1,050.00 

PREPAID  RENT 

8,1  % 

S 1,450,00 

PHOTOGRAPHIC  EQUIPMENT 

65,0% 

SI  2,000.00 

ACCUMULATED  DEPRECIATION 

0.0% 

$ 0,00 

TOTAL  ASSETS 

100,0% 

$18,461.00 

LIABILITIES 

ACCOUNTS  PAYABLE 

io.a% 

$ 2,000,00 

SALARIES  PAYABLE 

0.0% 

S 0,00 

TOTAL  LI  ABILITIES 

10.8% 

$ 2f000.00 

CAPITAL 

JOHN  REED.  CAPITAL 

89.2% 

£16,461.00 

TOTAL  LIABILITIES  & CAPITAL 

100.0% 

£18,461.00 

Figure  2.  Balance  Sheet 


GETTING  THE  DATA  INTO  THE  SYSTEM 

Now  take  a look  at  how  all  of  this  data  gets  into  the 
computer  system.  This  can  best  be  understood  by  taking 
a look  at  what  you  do  every  April  14th.  During  the  year 
when  you  make  any  kind  of  transaction  or  purchase  for 
your  business,  you  take  the  corresponding  scrap  of  paper 
and  throw  that  into  a shoe  box.  In  accounting,  this  shoe 
box  would  be  called  a journal.  A journal  is  a place  where 
you  record  transactions  as  they  occur.  You  can  also  enter 
information  every  time  you  make  a sale.  You  write  the  in- 
formation on  a scrap  of  paper  and  throw  it  into  the  same 
shoe  box  where  you  keep  records  of  expenses.  A shoe 
box  such  as  this  could  be  called  a general  journal. 

There  could  also  be  specialized  types  of  journals.  If 
you  have  a separate  journal  for  sales,  you  have  a sales 
journal  ora  cash  receipts  journal.  If  you  buy  something 
from  a supplier  on  credit,  you  would  record  it  in  a pur- 
chases journal.  Cash  purchases  would  be  recorded  in  a 
cash  payments  journal.  For  each  group  of  special  trans- 
actions there  would  be  a specialized  journal. 

Every  year  on  April  14th  you’re  going  to  have  to  do  some- 
thing with  alt  of  those  shoe  boxes  which  you  consider 
your  journals.  You  separate  them  into  different  piles  on 
your  living  room  floor.  Now,  each  of  those  piles  is  called 
an  account.  You  could  have  a pile  where  you  put  all  of 
your  receipts  for  your  phone  bills,  and  that  pile  would  be 
called  the  telephone  expense  account,  and  so  forth. 

The  action  of  sorting  these  scraps  of  papers  into  dif- 
ferent piles  is  called  posting.  If  you  are  doing  this  on 
your  living  room  floor,  your  living  room  floor  could  be 
called  a ledger.  A ledger  is  a book  that  has  transactions 
divided  into  these  various  categories  or  various  accounts. 

After  you  are  finished  posting,  you  are  going  to  ar- 
range this  information  into  a report.  The  report  you’re 
most  likely  to  make  at  this  time  would  be  the  Profit  and 
Loss  Statement.  What  you  do  is  combine  your  informa- 
tion (or  piles)  into  areas  of  similarity.  If  you  put  all  of 
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your  expense  piles  into  one  area,  and  you  put  all  of  your 
income  piles  into  another  area,  you  are  simply  con- 
structing a report. 

When  you  tell  a computer  how  you  want  your  reports 
to  look,  you  are  sorting  this  information  info  certain 
areas*  Again,  Figure  3 shows  what  a profit  and  loss 
statement  looks  like.  This  is  effectively  what  you  have 
been  striving  for. 


KUNG  FU  IMORTS 
INCOME  STATEMENT 
JULY  1978 


SALES 

100.0% 

$ 3.725.00 

OPERATING  EXPENSES 

SUPPLIES  EXPENSE 

0.0% 

£ 

0.00 

SALARY  EXPENSE 

13.7% 

$ 

510.00 

RENT  EXPENSE 

0,0% 

$ 

0.00 

DEPRECIATION  EXPENSE 

0,0% 

$ 

0.00 

MISCELLANEOUS  EXPENSE 

5.5% 

$ 

204.00 

TOTAL  OPERATING  EXPENSE 

19.2% 

$ 714,00 

NET  INCOME 

80.8% 

$ 2,011.00 

Figure  3*  Profit  and  Loss  Statement 


If  in  the  next  year  you  want  to  zero  out  all  of  those  ex- 
pense accounts  and  income  accounts,  because  you 
have  effectively  realized  a change  in  the  net  worth  of 
your  business  over  that  time,  you  simply  change  the 
amount  of  the  capita)  on  the  balance  sheet  described 
earlier.  Remember  that  the  capital  is  the  net  worth  that 
you  have  in  your  business* 

These  various  expense  accounts  and  income  accounts 
in  the  long  run  just  affected  how  much  the  net  worth  of 
your  business  was,  so  at  the  end  of  the  year  or  at  the  end 
of  the  month,  if  you  so  choose,  you  can  go  through  an 
action  called  year-end  closing  or  month-end  closing, 
ThatTs  where  you  take  all  of  those  scraps  of  paper  and 
put  them  away  where  you  can't  see  them  anymore.  You 
add  the  amount  of  profit  for  that  time  period  onto  the 
capital  or  net  worth  that  you  have  in  your  business  and 
you  are  ready  to  start  over  again  for  a new  time  period.  If 
you  have  a simplified  procedure  on  your  computer 
system  such  as  we  have  tried  to  do  with  our  Business 
Management  System  for  the  AM-100,  this  process  will 
be  less  of  a strain* 


MORE  DATA  ON  HOW  TO 
GET  DATA  INTO  THE  COMPUTER 

Now  that  we  have  taken  a look  at  what  kind  of  reports 
we  want  and  the  general  ideas  on  how  you  get  there,  we 
will  take  a more  detailed  look  at  some  of  the  basics  of 
accounting.  One  basic  of  accounting  is  called  the  ac* 
counting  equation.  The  accounting  equation  says  simp- 
ly that  your  net  worth  is  equal  to  how  much  you  have 
minus  how  much  you  owe;  in  other  words,  capital  equals 
assets  minus  liabilities*  This  is  usually  stated  in  another 
way:  assets  equals  liabilities  plus  capital* 

Take  a look  at  the  balance  sheet  in  Figure  2 and  you 
will  see  the  assets  enumerated  as  well  as  the  liabilities 
and  the  capital.  Notice  that  the  assets  equal  the  liabili- 
ties plus  the  capital.  Remember  that  you  only  have  a 
good  record  of  this  if  you  have  done  month-end  closing 


or  year-end  closing  because  ail  the  accounts  haven't 
been  used  to  change  the  amount  of  capital  that  the 
owner  of  the  business  has.  For  example,  let’s  say  that 
you  just  got  a $400  phone  bill  and  you  paid  it.  Your 
capital  has  gone  down  by  $400,  but  that  fact  is  not  noted 
until  you  have  done  your  month-end  closing*  That's  the 
basic  accounting  equation* 

Look  at  what  a double  entry  system  is*  If  you  are  away 
from  your  office  with  checks  but  without  your  check- 
book and  you  write  a check,  you  write  two  scraps  of 
paper;  one  is  to  note  in  your  checkbook  that  you  spent 
$10;  and  one  to  note  the  fact  that  you  got  an  additional 
$10  worth  of  office  supplies,  such  as  paper.  You  throw 
these  two  scraps  of  paper  into  your  shoe  box* 

Now  when  you  are  doing  the  double  entry  system,  you 
could  have  a special  shoe  box  with  two  halves  in  it,  a left 
half  and  a right  half.  You  throw  one  scrap  of  paper  info 
the  left  half  and  the  other  into  the  right  half.  The  left  half 
of  the  shoe  box  would  be  called  debits  and  the  right  half 
would  be  called  credits* 

The  debits  are  considered  plus  for  some  types  of  things 
and  minus  for  other  types  of  things  and  the  same  thing 
for  credits.  Take  a look  at  what’s  plus  and  whaf  s minus 
for  these  various  things.  A debit  is  a plus  for  assets 
such  as  cash,  and  it  is  minus  for  liabilities  and  capital* 
On  the  other  side,  a credit  is  minus  for  assets  such  as 
cash,  and  it  is  plus  for  liabilities  and  plus  for  capital. 

You  can  keep  things  straight  if  you  remember  that 
cash  is  positive  on  the  left  side,  which  is  debits.  For  ex- 
ample, if  you  want  to  spend  $10  cash  to  buy  paper,  but 
you  don't  have  enough  cash,  your  cash  is  going  to  be 
minus  and  that  minus  goes  on  the  right.  Then  your  sup- 
plies expense  goes  on  the  left.  Supplies  expense  is 
debits,  and  you  would  credit  cash.  Whenever  you  put 
something  into  the  right,  you  must  put  an  equal  dollar 
amount  on  the  left.  You  take  those  two  scraps  of  paper 
used  to  make  the  $10  purchase,  note  the  fact  that  you 
have  spent  the  $10  cash  and  throw  that  into  the  right 
half  of  the  box.  Note  the  fact  that  there  was  a $10  ex- 
pense for  office  supplies  and  put  that  into  the  left  half  of 
the  box. 

When  you  are  doing  this  by  hand,  you  have  to  keep 
track  of  a bit  more  than  you  do  with  the  general  ledger 
section  of  our  Business  Management  System*  We  try  to 
keep  it  as  simple  as  possible.  The  basic  thing  to  remem- 
ber here  is  that  whenever  you  enter  something  into  this 
big  shoe  box  called  the  general  journal,  two  things 
change  at  the  same  time*  For  example,  when  you 
change  cash,  you  change  something  else  such  as  sup- 
plies expense. 

One  nice  thing  about  some  of  these  special  shoe 
boxes  is  that  you  know  you  are  always  spending  cash* 
You  don't  have  to  write  a separate  scrap  of  paper  for 
cash  every  time  you  spend  some.  The  fact  that  you  have 
thrown  one  scrap  of  paper  into  that  cash  payments  shoe 
box  is  enough  to  record  the  fact  that  it  was  cash  that 
went  out,  and  you  don't  have  to  do  that  a second  time* 
Our  general  ledger  system  has  this  feature.  It's  got  the 
cash  payments  journal;  it  also  has  a cash  receipts  journal* 


SOME  MORE  REPORTS 

When  ail  of  these  journals  are  compiled,  we  get  the 
computer  to  print  out  what  took  place  in  each  of  these 
various  journals.  One  report  would  be  just  a listing  of  all 
the  transactions  that  took  place  in  the  general  journal. 
We  call  this  the  General  Journal  Printout,  and  this  is  part 
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of  the  General  Ledger  Section  of  our  Business  Manage- 
ment System.  Figure  4 shows  that  particular  report 


KUNG  FU  IMPORTS 

GENERAL  JOURNAL 

DATE 

ITEM  POST 

MAR  1 

ACCOUNTS  RECEIVABLE 

12  $ 

650,00 

JOHN  REED,  CAPITAL 

31 

$ 

650.00 

MAR  1 

SUPPLIES 

14  $ 

800.00 

JOHN  REED,  CAPITAL 

31 

$ 

BO0.0O 

MAR  1 

PHOTOGRAPHIC  EQUIPMENT 

IB  J 

9,500.00 

JOHN  REED,  CAPITAL 

31 

$ 

9.500.00 

MAR  4 

PHOTOGRAPHIC  EQUIPMENT 

16  $ 2.500.00 

ACCOUNTS  PAYABLE 

21 

S 

2.500.00 

MAR  31 

ACCOUNTS  RECEIVABLE 

12  5 

975.00 

SALES 

41 

$ 

975,00 

Figure  4,  General  Journal  Printout 

Another  report  is  a printout  of  the  Cash  Receipts 
Journal.  Figure  5 shows  that.  It's  simply  a list  of  all  of 
these  scraps  of  paper  that  were  thrown  into  that  par- 
ticularshoe  box. 


KUNG  FU  IMPORTS 
CASH  RECEIPTS  JOURNAL 


DATE 

REF 

CREDIT  ACCOUNT 

POST 

AMOUNT 

1 MAR  1978 

JOHN  REED,  CAPITAL 

31 

$ 

2,500.00 

5 MAR  1978 

ACCOUNTS  RECEIVABLE 

12 

$ 

575.0O 

16  MAR  1978 

1004 

SALES 

41 

$ 

1,280.00 

31  MAR  1978 

1005 

SALES 

41 

£ 

1,470.00 

Figure  5.  Cash  Receipts  Journal 


The  report  shown  in  Figure  6 is  a Cash  Disbursements 
Journal.  That  is  simply  a report  of  ail  of  the  scraps  that 
were  thrown  into  that  particular  shoe  box. 


KUNG  FU  IMPORTS 
CASH  PAYMENTS  JOURNAL 


DATE 

CHECK 

DEBIT  ACCOUNT 

POST 

AMOUNT 

1 MAR  1978 

1023 

PREPAID  RENT 

15 

$ 

1,500.00 

6 MAR  1978  1024 

MISC  EXPENSE 

59 

$ 

80.00 

10  MAR  1978  1024 

ACCOUNTS  PAYABLE 

21 

$ 

500.00 

13  MAR  1978 

1025 

SALARY  EXPENSE 

52 

$ 

235.00 

20  MAR  1978 

1026 

SUPPLIES 

14 

$ 

650.00 

27  MAR  1978  1027 

SALARY  EXPENSE 

52 

$ 

275.00 

31  MAR  1978 

1028 

MISC  EXPENSE 

59 

s 

39.00 

31  MAR  1978 

1029 

MISC  EXPENSE 

59 

$ 

85,00 

Figure  6.  Cash  Payments  Journal 


There's  another  report  called  a Trial  Balance.  This  trial 
balance  is  done  after  the  posting  procedure.  Remember 
that  posting  is  the  action  of  dividing  all  of  these  scraps 
of  paper  into  their  appropriate  piles.  You  add  up  the 
amounts  of  the  scraps  of  paper  in  each  pile,  and  then 
you  put  some  of  these  piles  on  your  left  side  and  some 
on  your  right  side.  The  piles  on  your  left  side  would  be 
the  debits,  and  remember  that  debits  are  things  such  as 


assets  and  expenses.  The  piles  on  your  right  side  are 
credits.  Credits  are  things  like  liabilities,  capital  and  in- 
come. You  take  all  of  these  things,  list  them  all  out  one 
by  one,  and  you  get  the  dollar  amount.  When  you  do  this, 
you  perform  a thing  called  the  trial  balance. 


KUNG  FU  IMPORTS 

TRIAL  BALANCE 

1 AUGUST  1978 

CASH 

$ 2,461.00 

ACCOUNTS  RECEIVABLE 

$ 1,050.00 

SUPPLIES 

S 1,450.00 

PREPAID  RENT 

S 1,500.00 

PHOTOGRAPHIC  EQUIPMENT 

$i2;000.oo 

ACCUMULATED  DEPRECIATION 

$ 0,00 

ACCOUNTS  PAYABLE 

$ 2,000.00 

SALARIES  PAYABLE 

$ 0.00 

JOHN  REED,  CAPITAL 

£13,450.00 

JOHN  REED,  DRAWING 

$ 0.00 

INCOME  SUMMARY 

S 0.00 

SALES 

$ 3,725.00 

SUPPLIES  EXPENSE 

£ 0.00 

SALARY  EXPENSE 

£ 510.00 

RENT  EXPENSE 

S O.00 

DEPRECIATION  EXPENSE 

$ 0.00 

MISCELLANEOUS  EXPENSE 

$ 204.00 

TOTAL 

£19,175.00 

$19,175.00 

Figure  7.  Trial  Balance 

The  basic  idea  of  a trial  balance  is  to  make  sure  that  the 
total  of  everything  in  the  left  pile  equals  the  total  of  every- 
thing in  the  right  pile.  Gr  in  other  words,  all  of  the  debits 
equal  all  of  the  credits  when  they  are  added  up.  Figure  7 
shows  a Trial  Balance.  Our  general  ledger  system  doesn’t 
allow  you  to  make  mistakes.  This  trial  balance  will  come 
out  correctly.  It  always  makes  sure  everything  is  in 
balance  before  it  goes  into  the  computer. 

CONCLUSION 

We’ve  gone  through  some  of  the  basic  accounting 
concepts  that  you  need  to  understand  your  computer 
system.  More  detailed  information  will  be  available  in 
the  user's  manual  for  your  particular  computer  system. 
Recall  that  what  you  are  doing  with  you r computer  is 
feeding  in  data  corresponding  to  those  little  scraps  of 
paper.  Every  time  you  enter  data  into  the  computer, 
you  Ye  effectively  throwing  one  of  those  scraps  of  paper 
into  a shoe  box,  and  the  computer  takes  it  from  there.  It 
categorizes  data  into  various  areas  and  prepares  reports 
for  you.  With  these  reports  you  should  have  information 
that  will  help  you  make  sound  business  decisions  so 
that  you  can  reduce  expenses  and  increase  prof  its.  □ 
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1979 

COMING 

ATTRACTIONS 


Beginning  with  the  January  1979  issue  of  INTERFACE 
AGE  are  three  new  exciting  features.  The  first  is  a hard- 
ware tutorial  for  the  beginner,  and  those  who  wish  to 
refresh  their  understanding  of  Digital  electronics.  This 
series  will  cover  microcomputers  from  logic  design  to 
how  software  works  with  the  hardware.  Written  by  the 
experts  at  National  Technical  Schools,  this  series  is  the 
first  interactive  tutorial  ever  published.  Each  month 
NTS  will  present  a concept  and  give  you  the  chance  to 
test  yourself  with  a mail  in  test  card.  At  the  end  of  the 
series  a certificate  of  completion  will  be  provided  from 
NTS  for  those  of  you  who  have  successfully  completed 
the  course. 

Our  next  offering,  in  79,  is  Programming  Technique, 
authored  by  Bill  Turner  — one  of  the  industry’s  recog- 
nized software  experts  and  our  own  Senior  Editor  South- 
eastern Region.  In  this  series  Bill  will  explain  bits  and 
bytes  plus  show  you  how  to  write  programs  in  assembly 
code.  At  the  end  of  this  series  you  will  not  only  be  famil- 
iar with  coding  techniques,  but  will  have  developed  a 
useful  high  level  language  called  very  tiny  pilot  — which 
will  run  in  IK. 

For  the  applications  people  and  those  of  you  engaged 
in  preparing  business  packages,  we  have  R.H.D.,  Real 
Handy  Data.  This  is  a column  by  Robert  Distler  that  will 
discuss  file  and  data  handling  techniques  plus  answer 
your  questions  regarding  data  bases,  file  handling  and 
data  manipulation.  To  write  this  column,  Bob  needs 
your  help  and  input.  So  if  you  have  developed  a DBMS  or 
wonder  how  to  structure  a database,  write  to  R.H. 
Distler,  P.O.  Box  6376,  Oxnard,  California  93031  or  call 
(805)  487-7422. 

Be  prepared  in  79. 
INTERFACE  AGE 
is  ready  for  you! 


r 


The 

DOUBLER 

IS  AVAILABLE  FROM  THESE  DEALERS  . . . 

CALIFORNIA 


Byte  Shop  .......  Berkeley  41 5 545-6366 

Byte  Shop Son  Diego  714  565*5003 

Byte  Shop Son  Rafael  415  457-931 1 

Byte  Shop Tustin  71 4 731  1 666 


Coast  Computer  Center 

Costa  Me  so  7 14  646-0537 

Computer  Components 

Von  Nuys  2\ 3 786-741 1 
Computer  Land  El  Cerrito  41 5 233-5010 
The  Computer  Store 

Santa  Monica  2 1 3 45 1 -07 1 3 

COLORADO 

Byte  Shop Boulder 303  444-6550 

Byte  Shop  . . . . Denver  303  399-5995 

Byte  Shop  — Englewood  303  761-6232 

FLORIDA 

Byt  e Shop  Ft.  Lauderdale  305  561  -2963 
Byte  Shop.. Miami  305  264-2953 

GEORGIA 

Byte  Shop Atlanta  404  255-8964 

ILLINOIS 

Computer  Load Niles 312  967-1714 

KENTUCKY 

Data  Domain  , . . Lexington  606  269-6902 

NEBRASKA 

The  Computer  Store 

Omaha  402  592-3590 

NEW  HAMPSHIRE 

Computer  Mart  Nashua 603 863-2386 

NEW  YORK 

Computer  Mart 

New  York  City  21 2 656-7923 
Computer  Microsystems 

Manhasset  51 6 627-2640 
Mini  Micro  Mart  Syracuse 31 5 422-4467 

NORTH  CAROLINA 

Byte  Shop Aoleigh9l9633-021Q 

SOUTH  CAROLINA 

Computer  People 

Greenville  603  244  6069 

TENNES5E 
Computer  Denn 

__  Oak  Ridge  615  482-1091 

TEXAS 

Computer  Corner  Amarillo  806  355-5615 
Neighborhood  Computer  Store 

Lubbock  506  797-1463 

...  OR  CONTACT  YOUR  FAVORITE 
COMPUTER  STORE. 


MICE 


524  Union  Street 
Son  Francisco,  CA  94133 
415  398-0289 
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Micromotion  has  done  for  the  S-100 
bus  what  IBM  did  for  the  floppy  disk 
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Double  Capacity 

The  DOUBLER  — Micromotion' s latest  advance  in  floppy  disk 
technology  — doubles  the  capacity  of  floppy  disk  systems. 
Over  500  KBytes  ore  recorded  on  each  side  of  an  8"  disk. 
This  means  bigger  files  for  more  powerful  systems. 

Double  Speed 

Data  transfer  with  the  DOUBLER  is  twice  os  fast  — 500  Kbits 
per  second.  And  since  there  is  twice  as  much  data  on  each 
track,  your  drive  steps  only  half  as  much  — so  your  system 
runs  faster  than  it  ever  has  before! 

Increased  Reliability 

ThotJs  right  — even  better  reliability.  Why?  Because  we  did 
it  the  IBM  way.  IBM  designed  2D  formatting  — so  it  has  to 
be  reliable.  Mfcromation's  innovative,  state-of-the-art  de- 
sign  incorporates  write  precompensation  electronics  and  o 
phase  lock  oscillator  on  a single,  oil  digital,  5-100  circuit 
board.  So  we  guarantee  the  DOUBLER  will  be  more  de- 
pendable than  your  present  single  density  controller  — and 
we  warontee  the  DOUBLER  for  a full  year. 

Unbeatable  Convenience 

It  couldn't  be  easier  to  step  up  to  double  density.  The 
DOUBLER  operates  automatical ly  in  either  single  or  double 
density.  Just  insert  a diskette  and  you're  running  properly.  You 
can  transfer  files  between  single  or  double  density  diskettes 
without  any  software  or  hardware  changes  — or  even  oper- 
ate with  one  single  and  one  double  density  diskette. 
Installation  is  a snap.  There's  a hardware  UART  on  board 


and  the  software  is  all  ready  to  go.  An  onboard  2708  EPROM 
contains  the  bootstrap.  There  s even  jump-on-reset  circuitry 
so  you  can  operate  without  a front  panel.  And,  of  course, 
we  include  utilities  to  format  diskettes. 

Universally  Versatile 

The  DOUBLER  will  operate  with  oil  industry-standard  mini 
and  full-sized  drives.  And  it  wilt  work  in  any  6080  or  Z-80 
5-1 00  computer  operating  at  2 to  4 MHz.  The  DOUBLER  will 
support  up  to  four  double  or  single  headed  drives. 

Fully  Compatible 

The  DOUBLER  is  compatible  with  CP/M*  version  1.4.  If  you 
have  a CP/M*  1.4  system,  just  add  our  CBIOS  — or  you  can 
buy  our  ready- to-boot  version.  Install  the  new  controller, 
connect  any  terminal  to  the  R5-232  interface,  and  boot  off 
your  new  double-sized,  double-speed  system.  You  still  can 
use  all  your  old  software  without  any  changes. 

Completely  Affordable 

All  Micromotion  products  are  fully  assembled,  thoroughly 
tested,  include  complete  documentation,  and  are  priced 


for  value: 

DOUBLER  double  density  controller  $ 495. 

MEGABOX  dual  drive  double  density  system  2,295. 
ZEPHER  — Per  Sci  double  density  system  2,595, 

Z-PLU5  — MEGABOX  32  KZ-8Q  computer  4,295. 


Available 

The  DOUBLER  is  available  NOW  at  your  local  computer  store. 


Micromotion  Inc.  524  Union  Street  Son  Francisco  California  94133/  415  396-0289 
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Where  there's  always  more  in  store. 
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*CP/M.  is  Q trademark  of  Digital  Research. 
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Sequential  Files 


By  Martin  Knight 

One  of  the  many  uses  for  computers  today  is  the 
keeping  of  files  of  one  sort  or  another.  Frequently,  these 
files  are  sorted  according  to  one  or  more  factors.  One 
problem  arising  from  sorted  files  is  that  of  adding  a new 
file  to  the  already  existing  one  so  that  the  proper  se- 
quence is  maintained. 

With  this  problem  in  mind,  this  author  wrote  the  sub- 
routine appropriately  named  WEDGE.  The  subroutine  is 
very  simple,  but  the  techniques  involved  can  be  extended 
to  more  complicated  situations  such  as  filing  signed 
numbers  in  numerical  order  or  alphabetizing  a list. 

Basically,  the  subroutine  begins  with  an  array  of  num- 
bers which  are  already  sorted  from  smallest  to  largest.  The 
beginning  address  of  the  array  minus  one  should  be  stored 
in  the  locations  named  ARRAY.  Since  the  address  of  the 
end  of  the  array  may  be  unknown,  the  subroutine  uses  the 
number  of  array  elements  instead.  This  number  should  be 
stored  in  location  NUMB  and  should  be  less  than  256.  It 


would  be  a simple  procedure  to  alter  the  program  fo  ac- 
commodate array  sizes  in  excess  of  256  if  necessary. 

The  new  item  to  be  entered  is  stored  in  location  ENTRY. 
This  is  assumed  to  be  an  unsigned  HEX  number  less  than 
FF.  The  subroutine  scans  down  the  array  until  a number 
larger  than  or  equal  to  the  number  in  ENTRY  is  found.  The 
variable  J is  then  used  to  move  all  entries  below  that 
point  down  one  space  in  memory  to  accommodate  the 
new  element.  The  new  number  is  inserted  and  NUMB  Is 
increased  by  one  to  update  the  size  of  the  array.  The  sub- 
routine may  be  called  again  by  simply  placing  the  new 
item  in  location  ENTRY  and  calling  the  subroutine. 

The  direct  mode  of  addressing  has  been  used  primarily 
to  keep  the  length  of  the  program  to  a minimum.  This 
mode  also  seems  to  lend  itself  quite  well  when  a pro- 
gram which  alters  itself  is  attempted. 

The  program  can  be  rewritten  for  relocation  anywhere 
in  memory,  but  with  some  sacrifice  in  terms  of  length, □ 


Table  1.  Subroutine  WEDGE  General  Information 


1. 


The  following  locations  are  needed  in  addition  to  memory  for 


program  statements 
M (0006)=  I 
M(0007)  = J 
M(OOOB)  = NUMB 
M(Q009)  = ENTRY 
M(000A}=  ARRAY 
M(00QB)  = ARRAY 


{Pointer  to  beginning  of  array) 

(Pointer  to  “end1'  of  array) 

(Number  of  array  elements,  max  of  FE) 
(New  entry,  an  unsigned  HEX  number) 
(High  order  byte  of  array  address) 
(Low  order  byte  of  array  address 
MINUS  ONE) 


2.  The  subroutine  works  with  unsigned  HEX  numbers  only  and 
is  designed  to  operate  in  conjunction  with  subroutine  SORT 

3.  The  program  must  be  entered  with  the  number  of  array  loca- 
tions before  the  new  entry  is  made  in  NUMB,  the  new  entry 
in  ENTRY,  and  the  address  of  the  start  of  the  array  minus 
one  in  ARRAY. 


4.  The  array  used  before  the  new  entry  is  included  must  be  in 
order  from  largest  to  smallest, 

5.  The  program  inserts  the  new  value  into  the  array  in  its  proper 
location  while  moving  all  values  larger  than  the  new  entry 
(marked  by  J)  up  one  location  in  memory. 

6.  The  program  alters  the  value  of  NUMB  to  reflect  the  new 
addition  to  the  array. 

7.  Direct  mode  of  addressing  has  been  used,  so  relocation  is 
easiest  within  the  bottom  256  bytes  of  storage. 

8.  The  program  alters  itself  to  point  to  the  correct  array  loca- 
tions. The  locations  0064,  0077,  0084,  0097  while  starting 
with  a value  of  00  are  designed  to  change  as  the  program 
progresses.  These  values  are  completely  arbitrary  until  the 
program  is  in  motion.  The  program  will  work  correctly  with 
any  value  in  these  locations  as  long  as  it  is  started  from 
the  beginning. 


Lines  of  code  corresponding  to  flowchart 
blocks  appear  in  parentheses. 
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— WEDGE 


PROGRAM  LISTING 

♦THIS  SUBROUTINE  WILL  PLACE  A NEW  ENTRY  INTO  ITS  PROPER  POSITION  IN 
♦AN  ARRAY  WHICH  HAS  BEEN  ORDERED  FROM  SMALLEST  TO  LARGEST  (UNSIGNED 
♦HEX  NUMBERS)  AND  MOVE  THE  NECESSARY  ELEMENTS  IN  THE  ARRAY  DOWN 
♦ONE  POSITION  IN  ORDER  TO  ACCOMODATE  THE  NEW  ENTRY.  ENTER  THE 
♦SUBROUTINE  WITH  THE  NUMBER  OF  ELEMENTS  IN  THE  ARRAY  BEFORE  THE 
♦ADDITION  OF  THE  NEW  ITEM  IN  LOCATION  0008,  THE  NEW  ENTRY  IN 
♦LOCATION  0009,  AND  THE  ADDRESS  OF  THE  BEGINNING  OF  THE  ARRAY 
♦MINUS  ONE  IN  LOCATIONS  000A-000B.  THE  SUBROUTINE  RETURNS  THE 
♦ARRAY  CONTAINING  THE  NEW  ENTRY  IN  ITS  PROPER  LOCATION  AND  THE 
♦NEW  NUMBER  OF  ARRAY  ELEMENTS  IN  LOCATION  0008.  RELOCATABLE  WITHIN 
♦THE  FIRST  256  BYTES  EXCEPT  FOR  THE  FOLLOWING: 


* 

* 

# 

* 

* 

LOC 

M (0006)  = 1 (A  POINTER) 

M (0007 ) =J  (A  POINTER) 

M(0008)=NUMB  (NUMBER  OF  ARRAY  ELEMENTS) 

M (0009)=ENTRY  (NEW  ENTRY  INTO  ARRAY) 

M (000A) -M (000B) = ARRAY  (ARRAY  START  ADDRESS  MINUS  ONE) 

LABEL  MNEMONIC  CODE  COMMENT 

0053 

WEDGE: 

CLR  I 

7F  00  06 

Initialize  I,J,X 

0056 

INC  I 

7C  00  06 

0059 

LDAA  NUMB 

96  08 

005B 

ST  A A J 

97  07 

005D 

LDX  ARRAY 

DE  0A 

005F 

TESTGT: 

LDAA  I 

96  06 

Point  to  first  elt, 

0061 

STAA  INDEXI 

97  64 

Store  in  prgm. 

0063 

LDAB  INDEXI, X 

E6  00 

Get  D (I ) 

0065 

CMPB  ENTRY 

D1  09 

D ( I ) > ENTRY? 

0067 

BHI  MOVUP 

22  11 

Yes,  go  to  MOVUP 

0069 

INC  I 

7C  00  06 

No,  bump  I pointer 

006C 

LDAA  I 

96  06 

006E 

CMPA  NUMB 

91  08 

Is  I > NUMB? 

0070 

BLS  TESTGT 

23  ED 

No,  test  next  one 

0072 

STAA  INDEX 11 

97  77 

Yes,  put  at  end 

0074 

LDAB  ENTRY 

D6  09 

0076 

STAB  INDEXI1 , X 

E7  00 

0078 

BRA  INCNUMB 

20  IE 

Go  to  INCNUMB 

007A 

MOVUP: 

EDAAM 

96  07 

Make  room  for 

007C 

STAA  INDEXJ 

97  7F 

new  element  by 

007E 

LDAB  INDEXJ, X 

E6  00 

moving  all  entries 

0080 

INC  A 

4C 

larger  than  it 

0081 

STAA  INDEXJ 1 

97  84 

down  one 

0083 

STAB  INDEX J1,X 

E7  00 

0085 

DEC  J 

7 A 00  07 

Do  this  until 

0088 

LDAA  J 

96  07 

J is  smaller 

008A 

CMPA  I 

91  06 

than  I 

008C 

BHI  MOVUP 

22  EC 

008E 

BEQ  MOVUP 

27  EA 

0090 

LDAA  I 

96  06 

Put  the  new 

0092 

STAA  INDEX I 2 

97  97 

element  in  its 

0094 

LDAA  ENTRY 

96  09 

correct  place 

0096 

STAA  INDEX 12 , X 

A7  00 

0098 

INCNUMB: 

INC  NUMB 

7C  00  08 

Bump  NUMB 

009B 

RTS 

39 

Return 

SUBROUTINE 

S1 1 300537F00067C000696089707DE0A96069764D7 
SI 130063E600D109221 17C00069606910823ED9738 
S 1 1 3007377D609E70020 1 E9607977FE6004  C9784  FE 
S 1 1 30083E7007 A00079607910622EC27EA9606977B 
S 10C0093979609A7007C000839C6S9 
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The  good  guys  still  wear  white. 


Buying  a computer  is  serious  business.  All 
computer  courses,  seminars,  lectures,  etc,  stress 
one  important  point;  know  your  needs  and  know 
your  suppliers,  be  sure  you  can  rely  on  them.  Khalsa 
Computer  Systems  is  a retail  computer  dealership 
that  stresses  honesty  and  integrity,  not  only  as  a way 
to  do  business,  but  as  a way  of  life.  Wearing  white 
is  the  reflection  of  that  committment. 

We  select  and  stock  what  we  believe  to  be  the 
finest  low  cost  computer  systems  for  home  and 
business.  From  the  Apple  II  with  colorgraphics  at 
under  SI  ,000  to  the  AM-100,  the  best  data 
processing  system  available  under  $10,000.  We 
also  supply  DEC  equipment  from  $15,000  to 
$100,000  for  the  ultimate  in  mini  computer  power. 


Our  staff  can  help  you  evaluate  and  configure 
systems  that  will  solve  your  immediate  problems 
and  still  allow  for  future  expansion.  In  our  show- 
room we  provide  separate  booths  for  each  computer 
system,  plus  reference  books,  periodicals,  a class- 
room, lounge  and  an  office  oriented  demonstration 
area.  Our  software  group  consists  of  experienced 
systems  analysts  and  programmers  who  know  how 
to  solve  your  data  processing  problems.  Our  full 
time  service  department  and  field  service  offers 
advanced  and  efficient  service  and  parts  to  back  up 
what  we  say  and  sell. 

If  s worth  the  drive  to  Pasadena  to  see  us.  You 
can  rely  on  us  to  serve  you  now  and  in  the  future, 
we're  committed  to  it,  if  s our  way  of  life. 


The  people  in  white;  we’re  the  ones  you  can  count  on. 


Open  12  to  8,  Tuesday  to  Friday 
12  to  6,  Saturday 
Closed  Sunday  and  Monday 


COMPUTER  SYSTEMS  INCORPORATED 


500  Lake  Avenue,  Pasadena,  California  9110!  (213)  684-331 1 


Khalsa  Computer  Systems.  Inc.  has  also  been  known  as  the  Byte  Shop  of  Pasadena  since  we  opened  in  1976. 
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II  The  ■ 
Techniques 
of  Data  Entry 

By  William  L.  Colsher 


One  of  the  most  important  parts  of  any  large  computer 
installation  is  the  data  entry  department-  To  a large  ex- 
tent, the  quality  of  the  work  done  by  any  computer  is  de- 
pendent upon  the  quality  of  the  data  supplied  to  its  pro- 
grams. You've  probably  heard  the  word  GIGQ  — Gar- 
bage In,  Garbage  Out.  This  rather  silly  phrase  is  so  true 
that  many  companies,  large  and  small,  spend  thousands, 
even  millions  of  dollars  to  insure  that  the  data  which 
reaches  their  files  through  many  different  programs  is 
as  accurate  as  possible. 

Since  you're  reading  this  magazine,  it’s  probable  that 
your  entire  system  costs  less  than  a keypunch  machine 
from  IBM.  I recently  saw  an  advertisement  for  used  key- 
punches at  $1,900.00.  For  this  reason,  you  might  protest 
that  you  don't  really  need  to  set  up  a special  system  just 
to  type  in  data.  '[l  can't  afford  to  have  a system  like  that" 
is  a common  phrase  when  discussing  input  editing  with 
someone  who  doesn't  use  it.  Another  argument  is  "I'll 
be  entering  the  data  myself,  not  some  keypuncher.  I 
know  what  everything  means,  and  I’ll  see  any  mistakes  I 
might  make."  Sure  you  will. 

Let's  say  that  you  own  a drugstore.  What  would  hap- 
pen if  the  computer  you  use  sent  out  a bill  to  the  wrong 
customer?  Sure,  you  only  transposed  two  digits  in  the 
ID  number.  Anybody  can  make  a mistake  like  that.  Unfor* 
tunately,  computer  errors  are  only  funny  when  they  hap- 
pen to  someone  else. 

Verifying  a check  digit  is  a snap  for  a computer,  and 
they  are  used  every  day  in  virtually  every  major  business 
computer  system.  You've  probably  heard  examples  of 
this  type  of  error:  John  Doe  gets  a bill  for  9,000  dollars, 
the  real  bill  was  ninety  dollars.  A test  called  a range- 
check  would  have  prevented  the  error  in  most  cases. 
One  problem  with  this  technique  is  that  it  is  often  diffi- 
cult or  impossible  to  establ  ish  a valid  range  of  values. 

One  of  the  major  problems  in  large  data  processing  in- 
stallations is  dealing  with  just  plain  bad  data.  By  bad  data 
I mean  times  when  the  wrong  characters  are  punched  in  a 
card  or  onto  whatever  other  media  is  being  used.  The 
classic  example  of  this  is  the  placing  of  alphabetic  char- 
acters where  numeric  characters  are  supposed  to  go.  This 
is  caused  by  a piece  of  incredibly  bad  design  in  key- 
punches. The  numeric  keys  overlap  the  alphabetic  keys. 
They  are  arranged  to  look  like  an  adding  machine  key- 
board, a good  idea.  To  punch  a number,  you  must  either 
provide  a special  control  card  which  tells  the  machine  to 
shift  info  numeric  mode  or  physically  hold  down  a 
“NUMERIC"  key  that  gives  the  same  result.  Those  cards 
are  not  always  made  correctly,  and  it  is  very  easy  to  miss 
the  key.  Both  result  in  letters  where  numbers  should  be. 
The  best  program  in  the  world  will  die  a horrible  death  if 


it  is  fed  data  like  that.  Amazingly,  this  is  one  of  the  most 
overlooked  points  in  data  processing;  few  programs 
check  to  see  that  numeric  data  is  actual  ly  numeric. 

CHECKDIGITS 

Let's  say  that  you've  decided  that  a seven  digit  ac- 
count number  is  sufficient  for  your  purposes.  Now  we'll 
add  one  more  digit  onto  the  end,  the  check  digit.  To  add 
that  digit  on,  we  must  have  some  sort  of  program  that 
will  generate  it,  given  the  seven  digit  account  number. 
The  routine  must  also  give  a different  check  digit  if  any 
digits  are  transposed  in  the  entry  of  the  number.  This  re- 
quirement rules  out  simply  adding  up  the  digits  in  the 
account  number. 

Another  requirement  is  that  the  check  digit  routine  be 
sufticiently  obscure  to  prevent  someone  from  entering 
false  account  numbers  into  the  system.  One  way  that  is 
commonly  used  is  to  multiply  each  digit  of  the  number 
by  some  other  number.  We  want  the  routine  to  be  as  fast 
as  we  can  make  it  since  each  entry  into  the  system  will 
go  through  this  routine.  For  this  reason,  we'll  use  only 
single  digits  to  multiply  by,  and  we’ll  save  only  the  iast 
digit  of  the  result.  The  last  digits  of  the  result  we'll  add 
up,  and  the  last  digit  of  that  will  be  our  checkdigit. 

If  this  sounds  rather  confusing,  take  a look  at  Flow- 
chart 1,  and  it  should  become  clearer  You  are  probably 
wondering  where  I got  those  numbers  which  f multiply 
by  in  the  flowchart.  Those  numbers  are  the  first  digits  of 
the  second  seven  powers  of  two  (2a,  2s,  etc.).  To  make  it 
a little  clearer,  20  = 256,  so  the  first  number  is  2, 2B  = 512, 
so  the  second  number  is  5 and  so  on.  Example  1 shows 
a worked  out  run  through  and  what  happens  when  two 
digits  are  transposed. 

RANGE  CHECKING 

Range  checking  is  perhaps  the  simplest  in  concept  of 
the  three  techniques  we're  discussing,  but  in  practice  it 
is  often  difficult  to  implement.  The  problem  lies  in  deter- 
mining exactly  what  is  a valid  range  of  values  for  a given 
input  field.  In  some  cases  the  process  is  simple.  For  ex- 
ample, you  might  want  to  give  no  one  more  than  500 
dollars  in  credit.  In  this  case,  you  would  want  to  verify 
on  input  that  no  transaction  was  for  more  than  $500.00. 
Another  easy  example  would  be  in  an  inventory  system. 
You  know  that  you  have  no  inventory  numbers  larger 
than,  say,  99999,  so  the  check  is  easy  to  make. 

Here’s  an  example  that  looks  good  at  first  but  will 
eventually  get  you  into  trouble.  Let's  say  that  you  know 
you  have  no  single  item  in  your  store  costing  more  than 
250  dollars.  You  decide  to  put  in  a check  to  make  sure 
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Ml  = 2 

01  = AN1 

M2=5 

02=  AM2 

M3=t 

d3=a  m 

m=2 

□4=  AN4 

M5=  4 

D5  = AN5 

M6^S 

D&=AN6  , 

M7  = 1 

D7=  AN7 

k=1 

CD=AN8 
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Flowchart  2 


Flowchart  1 


Example  1 

Given:  The  account  number  is  35143384 

NOTE:  The  check  digit  is  4 

Transpose  2digits  (the  most  common  error) 
giving:53143884 

Calculate  the  check  digit:  2*5=10 

5*3  = 15 
1*1  = 1 
2*4  = 8 
4*3  = 12 
8*3  = 24 
1*8  = 8 

68 

The  new  check  digit  is  8.  8 # 4 so  the  account  number  is 
invalid. 
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that  nobody  ever  gets  overcharged  as  a result  of  a data 
entry  error,  in  the  routine  you  use  that  $250.00  vafue. 
Sooner  or  later,  next  month  or  next  year,  you're  going  to 
have  an  item  that  costs  more  than  $250.00, 

The  routine  you  have  coded  also  does  nothing  to  verify 
that  a customer  has  been  undercharged.  Billing  people 
$2.50  for  a $250.00  item  makes  your  customers  happy 
but  doesn’t  really  help  you.  Flowchart  2 shows  a range 
check  routine  that  is  quite  simple.  One  drawback  of  this 
particular  routine  is  that  it  will  only  check  one  range  of 
numbers. 

The  third  verifying  numeric  data  technique  is  verifying 
that  numeric  data  is  really  numeric.  Most  large  installa- 
tions have  restart  procedures  for  their  programs  so  that 
if  a program  blows  up  half  way  through  a run,  it  is  not 
necessary  to  re-run  it  from  the  beginning.  In  the  case  of 
microprocessor  based  computers,  developing  such  re- 
start systems  is  ridiculously  expensive  when  compared 
to  the  entire  cost  of  the  system  and,  taking  into  account 
how  such  systems  are  operated,  would  be  incredibly  dif- 
ficult. Thus,  the  best  thing  to  do  is  to  make  sure  that  the 
data  you  feed  your  program  won't  cause  it  to  blow  up. 

We  know  that  the  numbers  0 through  9 form  a continu- 
ous sequence  of  codes  in  ASCII.  For  this  reason,  a 
numeric  check  is  really  little  more  than  a range  check  on 
the  surface.  There  is  one  small  complication,  however. 
To  type  in  dollar  amounts,  it’s  necessary  to  have  a deci- 
mal point.  Therefore,  it’s  necessary  to  include  a check 
for  that  decimal  point  to  prevent  a valid  number  from  be- 
ing rejected.  We  should  also  include  some  means  of  not 
checking  for  the  decimal  point  in  numbers  which  should 
not  have  one.  An  examination  of  Flowchart  3 will  reveal 
how  this  can  be  done. 


DISK  SYSTEMS 


Apple  II  and  Centronics-an  unbeatable  pair. 


Add  4K  or  16K  of  memory. 

We'll  delivery  anywhere  in  the  U.S., 
assembled  and  configured  to  your  speci- 
fication. 

We  can  deliver  at 
unbeatable  prices 


Call  or  write  for  special  pricing. 


Assembled  and  tested  . . . we'll  deliver  to 
you  from  off  our  shelf. 


includes: 

• Accounts  Payable  and  Receivable 

• Payroll  for  up  to  600  employees 

• General  Ledger 

• Inventory  control  handles  1400  items 

• Customer  Accounts  list  for  1200 

• Mailing  lists 

Delivered  on  diskette  with  full  documen- 
tation. 
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Convenient  Orange  County  Location 

674  El  Camino  Real  • El  Camino  Plaza 
Tustin,  CA  92680  • (714)  731  1686 


HOURS 

Monday -Thursday  11-7 
Friday  11-8 

Saturday  10  - 6 


DECEMBER  1978 


CIRCLE  INQUIRY  NO.  71 


INTERFACE  AGE  89 


AT  LAST 

A GOOD  Z80/8080  DISASSEMBLER 


REVAS  disassembles  both  8080  and  Z80  code,  allowing 
you  to  analyze  undocumented  programs  or  modify  and 
relocate  software.  With  23  commands,  you  are  always 
in  complete  control.  You  may  stop,  restart,  return  to 
your  system  monitor,  or  review  a disassembly  on  the 
console  before  printing  it.  REVAS  accepts  your  choice 
of  real  labels,  and  will  display  the  symbol  table  or  a 
symbol  cross-reference  listing  at  any  time.  It  even  dis- 
tinguishes between  instruction  and  data  areas!  REVAS 
supports  3 output  devices  and  ITS  OUTPUT  IS  SUIT- 
ABLE FOR  REASSEMBLY.  REVAS  runs  in  less  than  4K 
of  memory  (Z8Q  code  does  it},  and  is  RELOCATABLE , 
REVAS  operates  in  any  Z80  system,  with  your  monitor 
or  under  CP/M.  Try  it  - you  will  wonder  how  you  ever  got 
along  without  it. 

AVAILABLE  ON:  North  Star  disk,  Horizon  disk,  North 
StanCP/M  disk,  Micro polis-CP/M  disk,  8M  CP/M  disk, 
Exidy  Sorcerer  Cassette,  or  Tarbell  Cassette,  All  Ver- 
sions $50*00  each,  including  complete  23  page  User's 
Manual.  Manual  Only,  $5*00. 

BYTE  SHOP  OF  LAWNDALE 

16508  HAWTHORNE  BLVO.r  LAWNDALE,  CA.  90260 
PHONE  (213)  371  2421 

HOURS:  TUE.  FR1.  107,  SAT.  10  6,  CLOSED  SUN  & MON,  WE  RE  3 MILES 
SOUTH  OF  THE  L A.  INTL  AIRPORT,  3 BLKS.  SO.  OF  SAN  DIEGO  FWY. 


Build  Your  Own  Low  Cost 
S-100  Bus  Micro-Computer 
POWER  SUPPLIES 


Unregulated  Output:  t 8.5VDC  & t 17VDC 
With  Heavy  Currents:  15  Amp  or  25  Amp  @ + 8.5VDC 


BRIDGE  RECT.: 

D i:  35  Amp.  50piv 

£ 3.75 

□2;  4 Amp.  50piv 

$ 1,95 

COMPUTER  CAPS: 

Ct:100.000UF,  15V 

S 9.50 

Ct:  52.000UF,  15V 

$ 4.75 

C2:  6.000UF,  50V 

£ 2.50 

T,,:  Supplies  + 8.5V/ ISA.  - S.5W2A  & 1 17V/2A  SI 7.50 

SIZE:  33/e-  (L)  x 4rr(W)  x 23/16"  (H),  mtg.  bracket  incl. 

Supplies  + 8. 5V/25A . - 0. 5 V/3 A & * 1 7V/3A  S22 . 50 

SIZE:  33/4  (L)  x 4t/e,JfW)  x 3i/B"(H),  mtg.  bracket  ind. 


POWER  SUPPLY  KITS:  Dimensions:  13,r(L)  x 5”(W)  x 47/8"  (H) 


KIT  "A":  Output;  + 8.5V/25A,  - 0 5 V/3  A & t 17  V/3  A $57.50 

Incl.  trars.  J2 , C,  .(1G0.0QQUF) , 3XC2(6OQ0UF),  Di,  D2,  4x  resis., 
fuse,  holder,  barrier  strip,  alum  chases  plate  & all  nece,  mtg. 
parts.  3 hrs.  assy  time  & instructions  ind. 

KIT  "B,p:  Output:  + 8.5V/15A,  - 8.5V/2A  & I 17V/2A  $47.50 

AH  parts  same  as  kit  A.  except  trans.  Tj . & C i (52.000UF) 


SHIPPING:  $4.75  per  transformer.  For  each  kit:  $5.00  in  Calif,, 
$7.00  for  all  other  states.  Calif,  residents  add  6%  sates  tax, 
Master  Charge/R  of  A,  OEM  are  available. 


SUNNY  INTERNATIONAL 

MAIL  ORDER:  STORE: 

P*0*  Box  4296  7245  E.  Alondra  Blvd. 

Torrance,  Ca.  90510  Paramount,  Ca.  90723 

STORE  HOURS:  9 AM-6  PM 

Telephone:  (213)  530-3732 


COMBINING  THE  TECHNIQUES 

The  next  step  is  combining  these  techniques  into  a 
program  which  will  accept  as  input  raw  data  from  a key* 
board,  perform  the  appropriate  validations,  and  finally 
output  the  clean  data  to  some  mass  storage  device  for 
input  into  the  inventory  program  or  whatever. 


Flowchart  4 


Flowchart  4 will  give  you  some  idea  of  what  this  sort 
of  program  does  and  how  it  does  it.  This  type  of  program 
assumes  that  it  has  access  to  something  well  call  a 
Field  Descriptor  Table,  This  table  contains  information 
on  each  field  in  a given  record.  An  example  of  the  kind  of 
information  found  in  such  a table  is  given  in  Table  1. 

The  first  item  in  the  table  is  the  Field  Number,  if  this 
number  is  a hexadecimal  FF  (in  this  example),  the  edit 
driver  will  know  that  the  preceding  field  was  the  last  one 
in  the  record  (see  step  7 in  Flowchart  4)*  The  next  item  in 
the  table  is  the  Field  Name.  This  will  be  used  by  the  pro- 
gram to  prompt  the  person  entering  data  for  the  required 
information  (step  1 in  the  flowchart).  An  example  of  the 
sort  of  thing  Field  Name  might  contain  could  be  “GOST" 
or  "STOCK  NUMBER". 

The  third  item  in  the  table  is  Field  Length,  This  infor- 
mation will  be  used  several  times  by  the  program.  First, 
when  the  data  is  actually  entered,  it  is  needed  by  the 
computer  to  tell  it  how  many  characters  to  read  in  (step 
2 in  the  flowchart).  The  second  use  of  the  information 
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Table  1. 

NAME 

LENGTH  DESCRIPTION 

1.  Field  Number* 

1 byte  The  number  assigned 
tothefield 

2.  Field  Name 

15  bytes  A meaningful  name 
for  the  field 

3.  Field  Length 

1 byte  The  number  of  char- 
acters in  the  field 

4.  Output  Location 

2 bytes  The  location  the  field 
will  have  in  the  record 

5.  Edit  Criteria** 

1 byte  What  type  of  editing 
is  to  be  done 

6.  Range  Low 

n bytes  Lowest  legitimate  value 
the  field  may  have 

7.  Range  High 

n bytes  Highest  legitimate  value 
the  field  may  have 

•Hexadecimal  FF  means  that  the  preceding  field  was  the  last 
in  the  record. 

••Hexadecimal  FF  means  that  the  preceding  criteria  was  the 
last  for  this  field. 

comes  during  the  actual  editing  of  the  data  (step  3),  and 
finally,  Field  Length  is  used  when  the  good  data  is  to  be 
moved  to  its  position  in  the  output  record  (step  5). 

The  fourth  item  in  the  table  is  Output  Location.  This 
information  is  used  when  the  validated  data  is  moved  in- 
to the  output  record  storage  area  (step  5 in  Flowchart  4). 

The  fifth  item  in  the  Field  Descriptor  Table  is  Edit 
Criteria.  This  one-byte  field  tells  the  edit  driver  program 
which  of  the  edit  routines  to  call  at  this  particular  point. 
For  example,  if  Edit  Criteria  contains  a value  of  one,  it 
could  mean  to  perform  a numeric  check  on  this  data 


item.  A two  might  mean  a range  check.  In  the  case  of  a 
range  check,  items  six  and  seven  in  the  FDT  will  also  be 
used.  Item  six  is  the  lowest  allowed  value,  and  item 
seven  is  the  highest.  These  two  items  would  only  be  used 
when  a range  check  is  indicated.  If  Edit  Criteria  contains 
a hexadecimal  FF,  the  program  will  know  that  the  last 
edit  has  been  performed  on  the  data  item  and  that  it  is 
time  to  move  the  field  into  the  output  area. 

SUMMARY 

You  should  find  it  a fairly  simple  task  to  write  such  a 
system  for  your  own  use  using  the  flowcharts  and  text 
of  this  article.  In  writing  the  system,  you  should  note 
that  each  edit  routine  must  be  designed  to  operate  with 
the  information  in  the  FDT.  They  must  also  all  return  a 
set  of  standard  codes  (which  you  define)  to  the  driver  to 
tell  it  exactly  what  is  wrong,  if  anything,  with  the  data. 

This  standardization  will  have  several  benefits.  First 
and  perhaps  most  important,  it  will  make  it  easy  to  add 
more  edit  routines  should  they  become  necessary.  Sec- 
ond, using  a table  driven  system  allows  you  to  use  the 
same  system  with  many  different  types  of  data  and  ap- 
plications. All  that  is  needed  is  to  load  a different  FDT 
and  you’re  ready  to  edit  payroll  data,  or  inventory  data, 
or  whatever  other  systems  you  run. 

Finally,  a segmented  approach  makes  it  easy  to  locate 
bugs  in  the  system.  This  doesn’t  sound  like  much  at  first, 
but  if  you  think  for  a moment,  you’ll  realize  that  it  is  im- 
possible to  prove  that  there  are  no  errors  in  a program.  In 
a large  system,  errors  are  often  discovered  after  months 
or  even  years  of  operation.  If  all  your  programs  are  built 
using  segmented  logic  and  other  techniques  of  modern 
programming,  you  will  find  that  your  data  processing  ef- 
fort will  run  more  smoothly  and  with  fewer  errors.  □ 


COMPUTER  CENTER  INC 

Computer  Stores  — Son  Francisco  and  Berkeley 

Dealers  for  Processor  Technology,  North  Star,  Thinkertoys,  Alpha 
Micro,  IM5AI,  Godbout,  Dioblo,  Hozeltine,  Centronics,  TEI 


Product  Feature  of  the  Month  . . . THINKERTOYS™  Floppy  Disk  Subsystem 

• Single  Board  Controller  . 250K  Bytes  per  Diskette 

• Shugarr  Full  Size  Floppy  Disk  Drive  • DiskATE  Assembler  and  Editor  on  Diskette 

• Cabinet  and  Power  Supply  • CP/M  Disk  Operating  System  Available 

• IBM  Compatible  Single  Density  Format  • Customized  I/O  Routine  for  Most  Systems 


Single  Drive  System 

$995 

Dual  Drive  System 

$1790 

CP/M  Operating  System 

$70 

BERKELEY:  1514  UNIVERSITY  AVE.,  (415)  845-6366 
SAN  FRANCISCO:  4014  GEARY  BLVD.,  (415)  387-2513 
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Vector  Graphic  Inc. 
PROM/RAM  Board 

An  Easy  Storage  for  Overhead  Programs 

By  Roger  H.  Edelson,  Hardware  Editor 


A quick  overview  of  the  PROM/RAM  board  is  necessary 
before  the  construction  and  design  details  are  discussed. 
This  board  basicalty  is  a combined  S-100  compatible 
RAM  and  PROM  memory  board.  Space  for  2K  bytes  of 
PROM  is  provided  by  having  room  for  eight  1 702A  PROM 
chips,  It  is  unfortunate  that  the  board  was  designed  be- 
fore the  more  popular  (and  usable)  2708  chip  appeared 
on  the  scene.  With  the  2708  there  would  be  space  for  8K 
of  PROM,  and  the  chip  could  be  programmed  in  your 
computer  (using  another  vendor's  board). 

The  PROM/RAM  board  provides  1 K of  low  power,  450  ns. 
access  time  RAM  memory  basically  for  use  as  stack  stor- 
age, This  removes  the  inconvenience  of  having  to  repro- 
gram the  PROMs  to  relocate  the  stack  whenever  more 
memory  is  added  to  the  system.  The  slow  speed  of  the 
RAM  devices  may  be  some  problem  if  the  higher  speed 
4MHz  MPUs  are  being  used,  but  faster  chips  are  available. 

To  make  the  board  more  useful  than  just  a combined 
PROM-RAM  memory,  Vector  Graphic  has  provided  cir- 
cuitry to  replace  the  front  panel  write  logic,  This  feature 
coupled  with  the  optional  512  byte  Monitor  Program  pro- 
vides the  user  with  a completely  operational  system 
without  the  need  for  a front  panel  and  its  switches.  Vec- 
tor Graphic  has  also  provided  Jump-On-Reset  circuitry 
which  allows  a program  in  PROM  to  be  executed  start- 
ing at  any  location  in  memory  without  interfering  with 
programs  in  other  portions  of  memory. 

The  kit  itself  is  very  simple  and  should  require  no 
more  than  an  hour  or  two  to  construct.  Sockets  are  pro- 
vided for  all  the  ICs,  and  the  installation  of  these  parts 
occupies  the  bulk  of  the  construction  time, 

The  board  is  constructed  of  quality  G-10  glass-epoxy 
with  plated  through  holes,  Solder  masking  is  provided 
on  both  sides  of  the  board  and  is  of  very  high  quality; 
each  socket  pad  is  isolated.  This  extensive  masking 
makes  it  difficult  indeed  to  inadvertently  short  two  pins. 
The  silk-screen  parts  identification  is  also  very  well 
done  and  quite  readable.  It  is  possible  to  assemble  the 
entire  board  without  reference  to  a layout  drawing. 


This  month  features  the  Vector  Graphic  Inc,  PROM/ 
RAM  board  which  provides  a tow-cost  home  for  those 
much  needed  overhead  driver  programs.  When  com- 
bined with  the  optional  firmware  pre-programmed  into 
1702  PROMs,  this  board  will  provide  a firmware  sub- 
stitute for  a front  panel.  In  this  respect  the  PROM/RAM 
board  differs  from  the  full  front-panel  replacement 
board  reported  on  in  a previous  month's  article. 

The  assembly  instructions  are  very  good  — generally 
a cut  above  the  normal  computer  kit  instructions.  Ade- 
quate pictures  and  text  are  provided  so  that  even  the 
beginner  can  confidently  approach  the  construction  of 
the  PROM/RAM  board.  All  the  parts  appear  to  be  of  a 
high  quality  consistent  with  top  of  the  line  kits;  the 
sockets  and  the  edge  connectors  are  gold-plated  for 
reliability. 

I do  have  one  very  minor  quibble:  the  board  address 
location  circuitry  is  patched  to  the  desired  location 
through  soldered  jumper  wires  and  a dip  switch  is 
shown  as  a user  option.  With  all  the  nice  thought  in  the 
construction  and  design  of  the  board  it  would  have  been 
consistent  if  Vector  had  provided  the  switch.  If  not  a 
switch,  at  least  those  ubiquitous  jumper  pins  provided 
in  other  kits, 

Though  the  board  only  provides  3K  of  memory,  it  occu- 
pies 4K  of  memory  space.  This  was  done  to  simpl  ify  the  ad- 
dressing; it  is  only  necessary  to  decode  lines  A12  through 
A15  to  enable  the  board.  A Quad-Exclusive  OR  gate  is 
used  to  allow  user  selection  of  the  board  address  loca- 
tion. If  the  optional  DIP  switch  (or  solder  jumper  wires) 
is  used,  the  Exclusive  OR  function  will  act  to  invert  the 
address  lines  if  the  contacts  (gate  inputs)  are  open. 

The  same  scheme  is  also  operational  if  no  changes 
are  made  to  the  board,  but  the  addressing  has  been  pre- 
jumpered (through  the  use  of  pc  traces)  for  address 
space  C000-CFFF.  The  user  is  also  provided  with  a 
selectable  number  of  wait  states  to  the  MPU.  The  Board 
Enable  Signal  is  gated  with  PDBIN  and  SMER  to  activate 
the  bus  drivers,  thus  placing  data  from  the  PROM  or 
RAM  on  the  Data  In  Bus. 
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Address  lines  A0-A7  are  connected  to  both  the  PROM 
and  RAM.  A8  and  A9  are  also  connected  to  the  RAM 
which  has  1024  locations.  But  since  the  PROMs  have 
only  256  addressable  locations,  the  74LS42  is  used  to 
select  one  of  eight  chips  covering  the  entire  2K  of 
PROM  memory. 

Vector  Graphic  did  not  feel  it  was  necessary  to  buffer 
the  address  lines  since  the  number  of  chips  is  con- 
siderably less  than  found  on  a standard  8K  memory 
board,  and  there  would  rarefy  be  more  than  one  of  these 
PROM/RAM  boards  used  in  a system.  I,  however,  like  al! 
of  my  address  lines  and  data  lines  buffered  both  from  a 
loading  point  of  view  and  to  prevent  blowing  out  the 
higher  priced  memory  chips  (as  opposed  to  the  lower 
priced  Uuttec&V  However,  1 can  see  Vector  Graphic's 
point,  and  it  does  save  some  money. 

The  Data  Out  Bus  Is  connected  directly  to  the  Data  in 
pins  of  the  appropriate  RAM  chip.  No  connections  are 
made  to  the  PROM  Data  in  pins  because  this  board  does 
not  provide  the  facilities  for  programming  the  1702s. 

The  Jump'QmReset  feature  is  controlled  by  the  Jump 
flip-flop  produced  by  cross  coupling  two  NAND  gates. 
When  the  PRESET  line  goes  low,  the  board  is  enabled 
regardless  of  the  state  of  the  address  lines.  At  the  same 
time,  the  PHANTOM  line  goes  low  and  is  used  to  dis- 
able the  memory  output  bus  drivers  of  the  Vector  Graphic 
8K  memory  boards  — if  their  output  disable  jumper  is  in 
place.  If  this  feature  is  to  be  used  with  other  memories, 
similar  disable  circuitry  must  be  included  on  those 
boards  or  this  scheme  will  not  work. 

Since  PRESET  causes  the  MPU  to  zero  the  Program 
Counter,  program  execution  will  begin  at  location  0000 
when  the  PRESET  line  goes  high.  As  the  only  memory 
that  is  enabled  is  the  PROM/RAM  board,  the  fetched  in- 
struction will  be  the  one  stored  at  the  first  location  in 
page  0 of  the  PROM.  This  instruction  should  be  JMP 
X003,  where  X corresponds  to  the  selected  address  of 
the  PROM/RAM  board. 

Response  to  this  instruction  causes  the  MPU  to  sub- 
stitute X003  in  the  Program  Counter  and  fetch  the  next 
instruction  from  this  location.  This  is,  of  course,  the 
next  instruction  in  the  PROM,  and  when  this  address  is 
decoded,  the  circuitry  will  reset  the  Jump  flip-flop.  Nor- 
mal operation  of  the  PROM/RAM  board  and  the  other 
memory  bus  drivers  is  now  restored,  and  the  program 
execution  continues  in  PROM  at  the  normal  address  for 
which  the  program  is  assembled. 

This  jump  technique  does  not  interfere  with  the  pro- 
gram stored  in  RAM  at  location  0000  since  RAM  is  not 
enabled  and  its  contents  are  not  read.  This  type  of 
Jump-On-Reset  technique  is  not  restricted  to  a par- 
ticular op  code  set  like  the  usual  hardwired  JAM  tech- 
niques. If  a different  type  of  microprocessor  than  the 
8080  or  Z-8Q  is  to  be  used,  the  PROM  can  be  repro- 
grammed to  contain  the  correct  op  codes. 

The  manual  devotes  about  a page  to  trouble  shooting 
hints  and  a discussion  of  an  8080  machine  language  mem- 
ory test  program  as  it  relates  to  board  errors.  Because 
this  is  a very  simple  board,  the  discussion  is  adequate 
for  almost  any  problem  that  is  li  kely  to  be  experienced. 

The  512  byte  monitor,  though  small,  does  contain  suf- 
ficient programs  to  get  you  up  and  running.  Included  are 
ASCII  and  HEX  memory  dump,  a Go  To  command,  a 
Load  from  Tarbell  cassette,  Read  and  Write  Tarbell 
cassette  commands,  Verify  Tape  and  Test  memory  com- 
mands, and  a Program  memory  from  terminal  command. 

The  PROM/RAM  board  is  very  good  for  those  installa- 
tions which  have  a keyboard  or  terminal  input  device 
and  have  no  need  for  front  panel  switches.  The  design 
pTOJd.es  some  very  nice  touches  and  the  kit  is  easy  to 
assemble,  reasonably  priced,  nicely  thought  out,  and  of 
generally  high  quality.  □ 
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Building  An  Inexpensive. 
2708  EPROM  Programmer 


By  Darrel  J.  Van  Buer 


INTRODUCTION 

With  the  current  price  war  for  2708  erasable  program- 
mable read-only  memories  (EPROMs),  they  have  become 
one  of  the  most  cost-effective  EPROMs  available.  With 
this  sharp  drop  in  price  from  $75  a few  years  ago  to  $15 
or  less  today,  the  programming  cost  has  become  an  im- 
portant element  in  the  cost  of  using  them.  Commercial 
programming  services  often  charge  $10  to  $20  to  pro- 
gram one  PROM.  Most  PROM  programmers  cost  well 
over  $100.  This  is  a bit  high,  too.  Many  of  the  more  ex- 
pensive programmers  have  features  desirable  for  pro- 
duction programming  operations  but  are  hardly  needed 
for  programming  an  occasional  EPROM. 

With  the  right  software,  nearly  all  the  requirements  for 
programming  a 2708  can  be  directly  controlled  by  a micro- 
processor with  a few  thousand  bytes  of  memory  and  fewer 
than  two  dozen  parallel  I/O  lines.  The  remaining  require- 
ments can  be  met  by  an  inexpensive  26  volt  power  sup- 
ply, 26  volt  pulse  shaping  circuitry  and  a 12  volt  write  en- 
able driver.  It  is  also  possible  to  reduce  the  number  of  I/O 
lines  needed  by  adding  one  more  1C  to  the  programmer. 

Figure  1 shows  the  relevant  waveform  timing  restric- 
tions when  programming  a 2708  EPROM.  From  debugging 
my  circuit  and  software,  I can  attest  that  all  the  require- 
ments must  be  met  to  correctly  program  data  into  the 
PROM.  Intel  is  quite  specific  in  stating  that  addresses 
must  be  cycled  in  sequence  with  program  pulses  as  spe- 
cified, or  the  PROM  may  be  damaged.  By  placing  pro- 
gram pulse  control  in  hardware,  no  PROM  damage  can 
result  if  the  computer  errs,  halts  or  is  reset. 

HARDWARE 

The  circuitry  needed  is  shown  in  Figure  2.  Pin  2 of  1C 
A (7406)  and  the  associated  resistors  drive  the  CS/WE 
input  of  the  2708  high  (+12  volts)  for  programming  and 
low  for  readout.  One  half  of  1C  B (74123)  is  used  to  pro- 
vide the  required  data  setup  to  program  pulse  delay  of 
10  microseconds.  The  other  half  of  1C  B generates  the 
required  program  pulse,  nominally  1 millisecond. 

The  output  of  this  stage  drives  the  network  of  drivers, 
transistors  and  resistors  which  controls  application  of 
the  26  volt  programming  pulse  to  the  PROM.  In  addition, 
the  trailing  edge  of  the  pulse  signals  the  end  of  a pro- 
gramming step  to  the  I/O  port  handshaking  input.  The 
stage  also  drives  an  LED  which  lights  during  pulse  gen- 
eration. Presuming  the  26  volt  power  supply  is  turned 
on,  the  LED  indicates  programming  is  occurring. 
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Figure  1.  Critical  Programming  Waveforms 
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Figure  2.  Circuit  Diagram 
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Most  of  the  power  for  the  ICs  in  the  circuit  is  taken 
from  the  computer  doing  the  programming  since  +5 
volts,  + 12  volts  and  -5  volts  must  be  present  to  use 
the  PROM.  Because  +26  volts  is  not  available  in  most 
computers,  a separate  power  supply  must  be  provided. 
As  less  than  50  milliamps  are  required,  any  small  trans- 
former with  an  output  from  26  volts  to  36  volts  can  be 
used.  Manufacturers  don’t  make  26  volt  regulator  ICs, 
so  I used  a 24  volt  regulator  and  raised  its  output  two 
volts  by  connecting  the  reference  terminal  to  a voltage 
divider  made  of  a resistor  and  two  forward  biased 
diodes.  The  cost  of  building  the  programmer  with  wire- 
waj.  methods  on  perf  board  is  about  $25.  There  are  also 
a few  similar  commercial  units  in  the  $30  range  (not  in- 
cluding a 26  volt  power  supply). 


Figure  3.  Optional  Counter  Circuit 
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Figure  3 shows  an  additional  circuit  element  which 
can  be  added  to  the  programmer.  This  circuit  reduces 
the  number  of  output  address  lines  to  two  instead  of  10 
or  11.  Since  normal  programming  and  verification  is 
done  in  sequential  address  order,  it  is  just  as  effective 
to  step  a counter  one  step.  For  some  of  the  newer  PROMs, 
which  can  be  programmed  partially  or  in  random  order, 
this  is  less  convenient,  but  well  suited  to  tfie  2708.  To 
change  addresses  with  this  circuit,  two  consecutive  out* 
put  commands  are  needed  to  first  set,  then  reset  the  ap- 
propriate bit  to  cycle  0 or  RESET. 

The  I/O  requirements  for  this  programmer  are  ten  out- 
put lines  for  the  PROM  address  (two  with  the  optional 
counter),  one  output  line  for  CS/WE  control,  eight  switch- 
able  input/output  lines  to  read  and  write  PROM  data, 
with  one  pair  of  handshaking  lines  for  the  program  putse 
during  write. 

Because  all  the  address  and  data  lines  of  the  PROM  are 
only  10  mfcroamp  TTL  compatible  loads,  MOS/LSI  parallel 
I/O  chips  like  the  Motorola  MC6820  and  the  Intel  C8255 
are  especially  well  suited  for  this  use.  Their  data  lines  are 
bidirectional  under  program  control,  and  they  have  hand- 
shaking lines  as  well.  The  use  of  less  sophisticated  I/O 
chips  (like  Intel  8212s)  is  also  possible,  but  their  lack  of 
versatility  requires  either  manual  switching  between 
programming  and  verifying  modes  or  adding  extra  cir- 
cuitry to  implement  bidirectionality  and  handshaking. 

PROGRAMMING 

The  programming  example  discussed  below  is  based 
on  the  use  of  two  Motorola  MC6820  ICs  (used,  for  exam- 
ple, on  MITS  Aitair®  8800  4-PIO  board  and  for  the 
parallel  ports  of  the  680- U 10  board)  without  the  optional 
counter  in  an  8080-based  system.  Table  1 lists  the  cor- 
respondence between  the  I/O  lines  of  the  MC6820s  used 
and  their  function  connected  to  the  programmer.  One 
extra  line  has  been  defined  as  an  eleventh  address  bit 
(A10)  for  future  expansion  to  the  new  generation  of  2716 
EPROMs.  Table  2 shows  the  suggested  correspondence 


Table  1.  Connections  Between  PROM  Programmer 
and  MC6820  PIAs 


PIA  SIGNAL 

PROGRAMMER  CONNECTION 

(First  PIA) 
PA7 

Addr  A7 

PA6 

Addr  A6 

PA5 

Addr  AS 

PA4 

Addr  A4 

PA3 

Addr  A3 

PA2 

Addr  A2 

PA1 

Addr  A1 

PA0 

Addr  A0 

CA2 

CS/WE  control 

PB7 

Data  I/O  07 

PB6 

Data  I/O  D6 

PBS 

Data  i/O  D5 

PB4 

Data  I/O  D4 

PB3 

Data  I/O  D3 

PBS 

Data  I/O  D2 

PB1 

Data  I/O  D1 

PBQ 

Data  I/O  DO 

CB1 

Cycle  end  signal 

CB2 

Cycle  start  signal 

(Second  PIA) 

PA2 

Addr  Aid  (spare  for  2716s) 

PA1 

Addr  A9 

PAD 

Addr A8 

between  the  lines  of  these  two  MC6820s  and  the  fines  of 
a single  Intel  8255  (used,  for  example  on  the  IMSAl  P10-6 
board  and  on  Intel  single  board  computers). 

The  PROM  programming  program  directly  controls 
most  of  the  signals  applied  to  the  2708,  so  the  majority 
of  waveform  specifications  given  on  the  2708  data  sheet 
are  reflected  in  the  sequence  in  which  signals  are  gener- 
ated in  the  program. 

There  are  three  major  phases  to  the  programming  pro- 
cess; initialization,  PROM  writing,  and  PROM  verifica- 
tion. Figure  4 is  the  flow  diagram  for  the  overall  program 
flow.  For  correct  operation  as  written,  the  data  in  com- 
puter memory  must  be  on  a 1024-byte  boundary.  Note 
that  the  loop  is  shown  as  being  done  100  times.  Each 
pass  through  the  loop  performs  one  programming  cycle 
of  all  1024  addresses.  The  actual  number  of  loops  re- 
quired varies  with  the  length  of  the  actual  program 


Table  2.  Signal  Correspondence  between  Peripheral 
Interface  Adapters  (MC6820  PIA)  and  a Programmable 
Peripheral  Interface  (8255  PPI) 


M 06820 

PIA  LINE 

8255 

PPI  LINE 

Pin 

Name 

Pin 

Name 

(First  PIA) 
9 

PA7 

25 

PB7 

8 

PA6 

24 

PB6 

7 

PA5 

23 

PB5 

6 

PA4 

22 

PB4 

5 

PA3 

21 

PB3 

4 

PA2 

20 

PB2 

3 

PA1 

19 

PB1 

2 

PA0 

18 

PB0 

17 

PB7 

37 

PA7 

16 

PB6 

38 

PA6 

15 

PBS 

39 

PAS 

14 

PB4 

40 

PA4 

13 

PB3 

1 

PA3 

12 

PB2 

2 

PA2 

11 

PB1 

3 

PA1 

10 

PB0 

4 

PAO 

39 

CA2 

13 

PC4 

18 

CB1 

11 

PC6 

19 

CB2 

10 

PC7 

(Second  PIA) 

4 

PA2 

16 

PC2 

3 

PA1 

15 

PCI 

2 

PAO 

14 

PCD 

CONTROL  WORD  CORRESPONDENCE 

MC6820  CONTROL  WORDS 

8255  CONTROL  WORDS 

INITIAL  AND  VERIFICATION  MODE 

Register 

Set  value  to 

Register 

Set  value  to 

(First  PIA) 
DDR-A 

OFFH 

Control 

90  H 

DDR-B 

00  H 
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IMPORTANT 

NOTICE 


INTERFACE  AGE  Magazine  has  a great  future  in  store  for  you.  Find  out  what  is  happening 
— and  what  will  happen  — by  starting  or  renewing  your  subscription  now.  You’ll  not  only 
be  assured  that  you  won’t  miss  a single  issue,  but  you’ll  be  saving  money  at  the  same  time. 

if  you  don’t  want  to  spend  time  renewing  your  subscription  each  year,  subscribe  for  two 
years  and  give  yourself  a bit  more  time  to  spend  with  your  computer  or  reading  INTER- 
FACE AGE.  The  savings  are  even  greater.  After  January  1, 1979  the  following  new  subscrip- 
tion  and  renewal  rates  will  apply. 


CANADA/MEXICO 


1 Year 

$20.00 


r 


2 Years 
$34.00 


FOREIGN 


UNITED  STATES 


1 Year 
$18.00 


-i  1 Year  (Surface) 

I $28.00 


1 Year  (Air  Mail) 
$50.00 


2 Years 
$30.00 


NO  new  subscriptions  or  renewals  postmarked  after  January  1;  1979  will  be  accepted  at  77/78  prices. 
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pulse*  The  actual  number  of  loops  may  be  as  high  as 
1000.  Intel  specifies  that  the  product  pulse  length  and 
the  number  of  loops  must  be  at  least  10(3  milliseconds. 

If  equipment  to  measure  the  actual  program  pulse 
length  is  not  available,  it  can  be  approximated  by  adjust- 
ing the  full  programming  operation  to  take  about  2 
minutes.  Extra  cycles  will  not  harm  the  2708,  but  too  few 
cycles  may  result  in  unsuccessful  programming,  so  ft 
pays  to  be  generous.  While  not  reflected  in  the  flow- 
chart, it  may  be  necessary  to  add  about  thirty  seconds 
of  delay  between  the  programming  and  verification 
phase  to  allow  the  PROM  to  cool,  as  the  data  reads  are 
less  reliable  hot* 

Figure  5 is  the  flow  diagram  for  INIT-PORTS  which  ini- 
tializes the  I/O  ports  for  the  MC6820  I/O  chips  used.  For 
other  kinds  of  ports,  the  control  register  and  bit  defini- 
tions would  differ  but  should  have  the  same  effect* 
Table  2 provides  a guide  to  the  changes  in  this  initializa- 
tion for  the  Intel  8255.  initialization  should  be  performed 
before  inserting  the  PROM. 

Figure  6 diagrams  the  main  programming  loop  which 
makes  one  pass  through  the  PROM.  The  first  five  and 
the  last  four  steps  in  the  flow  chart  perform  the  opera- 
tions needed  to  put  the  programmer  into  and  out  of  the 
write  mode.  This  involves  both  changing  the  value  of 
CSAA/E  line  and  changing  the  direction  of  the  data  I/O 
lines.  Table  2 provides  guidance  for  converting  these 
steps  to  use  with  an  8255. 

The  outer  of  the  two  nested  loops  outputs  the  next 
address  and  data  to  be  programmed  and  advances  the 
addresses  and  counts  involved.  The  inner  loop  warts  on 
the  handshaking  input  from  the  programmer  to  signal 
the  end  of  the  program  pulse  started  by  the  data  output 
step.  The  outer  loop  is  performed  1024  times,  the 
number  of  bytes  in  the  PROM, 

Figure  9 shows  the  modified  flow  chart  to  perform  the 
programming  operation  with  the  optional  counter  cir- 
cuit* It  is  basically  similar,  but  it  is  important  that  the 
step  to  increment  the  counter  be  located  as  it  is*  One  of 
the  programming  specifications  {shown  in  Figure  1c)  re- 
quires  that  write  enable  end  before  the  address  of  the 
last  word  programmed  changes,  so  the  termination  test 
must  be  made  before  the  counter  is  incremented. 

The  result  of  programming  is  verified  by  the  routine 
diagrammed  in  Figure  7.  in  some  ways,  it  parallels  the 
structure  of  the  programming  routine.  It  also  cycles 
through  all  1024  consecutive  addresses,  but  instead 
reads  in  the  PROM  word.  The  input  is  then  compared 
with  the  memory  location  from  which  it  was  programmed. 
If  the  results  differ,  it  calls  VERR,  which  is  diagrammed 
in  Figure  8.  VERR  is  simply  a routine  to  report  the  ad- 
dress, the  correct  data  and  the  actual  data  for  the  PROM. 
VERR  assumes  system  routines  are  available  to  print 
addresses  and  data  bytes  at  the  terminal  in  HEX  or  oc- 
tal, as  may  be  customary  in  your  system.  Program  1 is 
an  8080  assembler  language  implementation  of  the  rou- 
tine diagrammed  in  Figures  4 through  8,  which  I have 
run  on  my  system  in  a slightly  different  form* 

USING  THE  PROGRAMMER 

To  actually  use  the  programmer  once  it's  built,  the 
first  step  is  to  connect  the  programmer  to  the  appropri- 
ate I/O  ports,  make  all  power  connections,  and  load  the 
programming  software  into  memory.  The  next  step  is  to 
load  memory  with  the  data  to  be  programmed*  This 
might  be  done  by  an  assembler  or  compiler,  a data  table 
generated  by  BASIC,  or  even  from  a master  PROM  read 
in  through  the  PROM  programmer  by  a program  similar 
to  VERIFY. 

At  this  point,  call  the  main  program  EXEC  to  initialize 
the  programmer  ports  and  insert  the  PROM  in  the  pro- 
grammer socket.  Be  sure  pin  1 of  the  PROM  and  its 
socket  are  aligned.  Turn  on  the  26  volt  power  supply  and 
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MANAGE 


NATURAL  LANGUAGE  DATA  BASE  MANAGER 
FOR  THE  ALPHA  MICRO  SYSTEM 


Allows  processing  of  files  by  sentences  written  in  English,  rather  than  by  programs  written  in 
a computer  language.  For  example,  you  may  ask  the  computer  to  “List  prospects  whose  in- 
terest is  houses  and  whose  price  is  between  $60,000  and  $90,000  by  Zip  Code  as  labels". 

Definitional  capability  allows  easy  categorization  of  records  into  terms  meaningful  to  the 
user.  For  example,  telling  the  computer  "DEF:  Pasadena  Residents:  Mailing  whose  Zip  Code 
is  between  91101  and  91108  but  not  91102"  would  allow  subsequent  processing  using  only 
the  words  “Pasadena  Residents"  to  refer  to  that  group.  User  defined  terms  are  unlimited  in 
form,  length  and  number. 

Help  messages  are  available  throughout  the  system  for  user  convenience.  By  simply  entering 
a question  mark,  at  any  time,  the  system  will  respond  with  a message  specifying  the  type  of 
input  MANAGE  is  expecting.  Dual  question  marks  will  print  the  message  in  greater  detail. 
Triple  question  marks  will  display  a complete,  menu  driven  user's  manual. 

Other  special  features  include:  user  defined,  unlimited  length  fields;  access  from  user  pro- 
grams via  command  files;  passwords;  background  processing;  and  flexible  output  formatting. 

A new  approach  to  memory  management  optimizes  the  mapping  of  data,  and  the  loading  of 
programs,  for  maximum  operating  speed  in  the  amount  of  memory  available  in  the  user’s 
system.  This  is  done  automatically,  and  is  transparent  to  the  user.  Thus  thousands  of  records 
can  be  stored,  ordered,  categorized  and  otherwise  processed  in  a matter  of  seconds,  rather 
than  in  minutes  or  hours.  Practical  applications  include: 


A ready-to-use  disk,  with  complete  user’s  manual,  is  priced  at  $1250.  A demonstration  disk, 
with  a maximum  capacity  of  90  records,  is  available  for  $100.  Manual  only,  $5.00.  Enhanced 
versions,  as  they  become  available,  will  be  available  to  all  users  for  a copying  charge  of 
$25.00,  including  revised  manual. 

The  Byte  Shop  of  Lawndale  offers  complete,  turn-key  systems  with  Video  terminal,  High 
speed  printer,  48K  memory,  and  a 10  Megabyte  hard  disk  drive  at  prices  starting  at  $15,750. 


BYTE  SHOP  OF  LAWNDALE 


16508  HAWTHORNE  BLVD.,  LAWNDALE,  CA.  90260  • PHONE  (213)  371-2421 


HOURS:  TUE.-FRI.  10-7.  SAT.  10-6.  CLOSED  SUN.  & MON.  WE’RE  3 MILES  SOUTH  OF  THE  L.A.  INTI.  AIRPORT,  3 BLOCKS  SOUTH  OF  SAN  DIEGO  FWV. 


Market  analysis 
Inventory  files 
Personnel  files 
Customer  listing 
Buyer's  Guide 
Budget  Analysis 
Price  lists 


Mailing  lists 


Real  Estate  listings 
Quality  Control  Records 
Telephone  directory 
Reservation  system 
Mail  order  management 
Library  cross  indexing 
Appointment  scheduling 
Employment  agency  files 
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COMPUTER 

SPECIALS 


WE’VE^  GOT  A TRUCKLOAD  COM  I NG! 
. . . and  it*s  COLOR 

“The  Compucolor  II” 

. . . a personal  colorgraph/cs  system  for  the  modern  computer  man . 

* Color  Graphics  13"  Color  CRT 

* Proven  8080 A CPU  System 
+ 16K  Extended  Disk  Basic 

* Up  to  117*  Key  Keyboard 

* Up  to  32K*  RAM 

* Minidisk  Drive  51  2K  Bytes/Side  ♦options 

Order  your  system  now  and  we  will  include  at  no  cost 

(2)  Programmed  Software  Diskettes  ($39.90  value) 

Model  3 with  8K  RAM  72  Key  Keyboard/RS232  $1 495 

Model  4 with  16K  RAM  & RS232C  port  plus  72  Key 

Keyboard $1795.00 

Model  5 with  32KRAMf  RS232Cand72  Key  Keyboard £2395,00 

Options: Add  $1 00.00 

101  Key  Keyboard Add  SI 50.00 

11 7 Key  Keyboard Add  S225,0Q 

Programmed  Diskettes $19.95  each 

Formatted  Diskettes . . 2/31 9.95 


EXIDY  SORCERER 


Regular  Price  $895,00 
Special  Introductory  Price 
t 7qa  aa  Limit  one  per 
customer, 

• W/16K  $1150.00 

• W/32K  31395.00 
Combines 

the  desirable  features  of  the 
PET,  APPLE  and  TRS-8G  into  a 
complete  expandable  computer 
system.  If  you  are  a comparison 
shopper  send  for  comparison 
chart. 


+ INCLUDES: 

Keyboard  & enclosure  totally 
assembled 
90  day  Warranty 
8K  BASIC  (MICROSOFT) 

Video  & Cassette  Cable 
Complete  Documentation 

★ * SI 00  Expansion 

Module Add  $299.00 

**  Cassette  recorder 

Add  $44.95 

* * Sanyo  9”  Monitor 

Add  $169.95 


KIM-1  — nrs 
Now  only  . 
$229.95  ypd 

Regular  price 
$245.00 

The  KIM-1  6502  Standard 
Computer  System  now  available 
off  the  she  if.  Write  for  complete 
details  and  software  package. 
Power  Supply 

Add  $59,95 

*+  Cassette  Recorder 

Add  $44.95 

★ * Sanyo  9"  Monitor 

Add  $169.95 


VIM-1 

“The  Ultimate  in 
Single  Board  Low-Cost 
Computers"  In  Stock 

$269.00 

★ KiM-i  Compatible 

★ 4K  ROM  Monitor 

★ IK  Bytes  21 14  RAM 

★ 65K  Memory  Expansion 

★ User  EPROM  2716 

Power  Supply 

..Add  $59.95 

Cassette  Recorder 

Add  344.95 

**  Sanyo  9"  Monitor 

Add  $169.95 

School  & group  discounts 
available. 


AIM-1 

$£ SVoM* 

Singleboard  Computer 

★ On  Board  20  column 
alphanumeric  printer 

* Alphanumeric  20  character 
display 

★ Terminal  style  Keyboard 
54  Keys 

* 6502  based  CPU 

w/1  K RAM $375,00 

w/4K  RAM $450,00 

Assembler  ROM  . . . Add  $85,00 
BASIC  Interpreter  in  ROM 
Add  $100,00 


RCA 

COSMAC  VIP 


NEW  LOW  PRICE  $249.00 

Assembled 

Regular  price  $299.95 
w/Sanyo  9n  Monitor 

Add  3169.95 

“Now  you  can  afford  to 
experiment  using  RCAhs  fine 
1602  CMOS  CPU,11 


BALLY  ARCADE 

Z-8G  based  expandable  lo  48K 
Color  Display  BASIC  available  in 
ROM  Cartridge 
8K  ROM 
4K  RAM 

$299.95 


NORTH  STAR  HORIZON 

Now  in  stock  North  Star  Z-80  based  high-performance  computer. 

★ Z-80  Processor 

★ Motherboard 

★ 2 Serial  +1  Parallel  Port 

★ 16K  RAM 

Horizon  I . . . . $1439,00  Kit 
Horizon  IL  . ..  $1799.00  Kit 


PRINTERS 

OKIDATA  Model  \ 10  w/Uactor  w/fiS232 

$1675.00 

OKIDATA  Model  22  wflractor  w/RS232 

$2705  00 

DECWfllTEH  II  W/HS232  10-30  cps 

...$1475,00 

DIABLO  1620-3  w/i rector  feed, 


w/Keyboard $3255.00 

DIABLO  1610*3  w/traclor  teed  $2995.00 
IPSI  1622-3  w/tracior  feed 

(diablo  compatible? $2995.00 

IPSI  1 Si  2-3  w/lracl«feed 

(diablo  compaiibLeji $2620.00 

Centronics  761  {KSR) $1595.00 


Centronics  Micro  P-t $395-00 

Centronics  761  RO $1495.00 


Centronics  779  w/tractor  leed  . . $ 1 1 95  00 
Teletype  Model  43  W/RS232  $1i  99  oo 

Tl  Model  74S  w/upper  and  lower  case 
$1975.00 


FLOPPY  DISK’S 

Shugart  SA400  Minifloppy  Disk  Drive 

$325.00 

Shugart  SA450  Dual  Density  Minifloppy 

$375-00 

Shugart  SA0.QQ/8OI  Disked  e 

Storage  Drive $495.00 

Shugart  SA6S0/851  Double -Sided 
Drive $625-00 


ADVANCED  COMPUTER  PRODUCTS 

P.  0.  Box  17329  • Irvine,  California  92713 
1310  B E.  Edmger  • Santa  Ana,  California  92705 
TWX/TELEX  910  595  1565  • TEL  (714)  558-8813 


MFE  Mayflower  Model  751  Double 

Density,  $730-00 

Per 5Ci  Model  277  Dual  Diskelte 

Storage  Drive $1230.00 

Pprtec  FD200  Minitlop  Dish  Drive  $299.00 

Pedec  Model  86  8"  Drive  . . . $495.00 

Calcomp  Model  i43M  Dual  Density 

Drive $625.00 

Nodh  Star  MDS  Minifloppy  w/S- 100 
$590.00 

TERMINALS 

SQROC  IQ  120 $695,00 

LEAR  AO  M3  Assembled $029.95 

LEAP  ADM3  Kit $739-95 

SOROC'  IQ  1 40 $1495.00 


Sanyo  9H  Monitor. ...... d, . , , . $1 59,95 

Sanyo  15"  Monitor $209.95 

Moiorola  12"  Monitor  w/o  chassis 

$219.95 

Haieltine  1500 $1095.00 

Naieitme  1510, . . $1295.00 

KEYBOARDS 

GEO  Risk  Model  7 56  ASCII  56  Key 

Assembled $67.95 

Metaf  case  for  Model  756 $27.00 

Clare  Pender  62  Key  ASCII  w/26  Pin 
and  34  Pm  Connector 

(new  surplus  supply  limited). $54.95 

63  Key  Unencoded  Keyboard $32.95 

10  Key  Hexpad  t/nencoded- $11-95 


All  prices  FOB  Santa  Ana . Please  add  shipping/ 
handling*  For  credit  card  purchase  contact  for 
quotation.  Complete  FREE  7978  Catalogue  - 
send  25€  for  postage.  circle  inquiry  no.  64 


give  the  starting  address  to  let  the  programming  software 
start.  The  indicator  LED  should  remain  lit  for  about  two 
minutes,  and  the  PROM  will  get  fairly  warm.  After  the  LED 
goes  out,  either  the  program  will  print  a list  of  mispro- 
grammed  addresses  or  return  to  the  monitor  program 
which  called  it.  Because  VERIFY  is  written  as  a subrou- 
tine, it  can  also  be  called  to  double-check  the  contents  of  a 
PROM,  Once  the  PROM  is  verified,  turn  off  the  26  volt 
power  supply  and  remove  the  newly  programmed  PROM. 

PROGRAMMING  OTHER  PROMS 

2704  PROMs  are  virtually  identical  to  2708s  except  for 
capacity.  The  only  difference  needed  is  to  change  the 
loops  in  PROGRAM  and  VERIFY  from  1024  to  512  steps. 
The  data  in  memory  should  be  on  a 1024  byte  boundary 
to  keep  address  bit  A9  at  0 as  required* 

Both  Intel  and  Texas  Instruments  are  making  16384 
bit  2716  EPROMs  which  are  different  from  each  other 
and  from  the  standard  pinouts  for  2708s.  At  this  time, 
both  cost  considerably  more  than  2708s,  and  there  is 
some  uncertainty  as  to  which  version  the  rest  of  the  in- 
dustry will  follow. 

The  Tl  version  is  very  much  like  two  2708s  in  one 
package,  so  this  programmer  should  be  able  to  program 
them  by  simply  rearranging  a few  lines  in  the  circuit  and 
doubling  the  loops  counts  in  software. 

The  Intel  2716  programs  are  considerably  different 
from  2708s.  The  only  feature  in  common  is  that,  like  this 
programmer  for  2708s,  most  of  its  inputs  can  be  directly 
controlled  by  computer  output  ports  with  a small 
amount  of  other  circuitry* 

Older  types  of  EPROMs  such  as  1702s,  8702s,  MM5203s 
and  MM5204s  cannot  be  programmed  by  such  a simple 
programmer  due  to  non-TTL  logic  levels  used  during 
programming,  combined  with  a fairly  complex  series  of 
demanding  waveform  changes. □ 
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* Microcomputer  Service 


* Specialized  Hardware  Integration 

* Hardware  and  Software  Designs 

* Software  Development  Systems  to  your 

Specifications 

* Business  System  Hardware  for  Resale 

* Major  Manufacturers  (IMSAI  Industrial 

Microsystems,  North  Star,  PerSci,  Soroc 
TarbeJI,  Xitan,  Vector  Graphic) 

Equipment  Stocked 

BITS  N BYTES 
College  Business  Park 
679  "D”  S,  State  College  Bivd. 
Fullerton,  Calif*  92631 
(714)  879-8386 
NEW  BOURSE 
11  A.M,  - 6 P.M.  M-F 
12-5  F.M*  Sat* 

Our  Representative  In  San  Diegol  Jim  Farthing 
1714)  421-1041 


CIRCLE  INQUIRY  NO,  67 


tilt  BYTE  SHOPS  ei  Swili  Rwida 

Our  experience  has  proven  the 
SOL-20  to  be  among  the  very 
best  computers.  So  we  confident- 
ly offer  this  fine  system,  either 
kit  or  assembled,  along  with 
compatible  peripherals  and  oper- 
ating software. 

PERIPHERALS 

• North  Star  MICRO-DISK 

• Centronics  700  Series  Printers 

• Micromation  Disk  System 

SOFTWARE 

• Powerful  Word  Processor  for 
SOL  on  North  Star  Disk. 

• Inventory  Control 

• New  business  packages  coming 

Continuing  service  and  assistance,  and  a complete  line  of  books  and  magazines  are  offered  at  both 
locations,  to  assure  you  that  your  system,  purchased  from  one  of  the  BYTE  SHOPS  of  South  Florida, 
will  keep  giving  you  excellent  performance. 

2 Locations  open  10-6  Monday  through  Friday,  Saturday  10-2 

BYTE  SHOP  OF  MIAMI  BYTE  SHOP  OF  FORT  LAUDERDALE 

7825  Bird  Road,  Miami,  FL  33155  1 044  E.  Oakland  Park  Blvd.,  Ft.  Lauderdale,  FL  33334 

DIAL  (305)  264-BYTE  DIAL  (305)  561  BYTE 
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Introducing 
the  first  user- oriented 
software. 


Your  business  system  is  worthless  until  you 
team  to  use  the  software.  That  used  to  take  weeks. 

Autoscribe™  and  Bookkeeper™  software  by 
MicroSource™  are  different.  Here,  at  last,  are  pack 
ages  you  can  use  the  first  day.  Because  they're 
created  for  you,  the  user 

For  instance,  M icroSource  software  is  termi- 
nal oriented,  so  set-up  and  operation  are  a lot 
easier.  You  should  expect  that  from  a true 
business  system. 

Autoscribe  is  the  new  low-cost  word 
processor  software  for  North  Star-based 
systems.  A powerful  business  system  that 
lets  you  control  paperwork.  Less  than 
$8000  for  the  complete  system  with 
hardware,  software  and  user’s  guide. 

Bookkeeper  is  for  accounting. 

For  half  the  price  of  comparable 
packages,  a firm  can  perform— 
and  control— virtually  all  write-up 
functions.  On  a North  Star  system 
for  under  $7600. 

Here's  what  happens  before 


MicroSource  introduces  any  software:  We  work 
with  the  author  to  turn  his  software  into  your  soft- 
ware. The  user’s  guide  is  developed  that  continues 
the  user  philosophy. Then,  after  field  testing  we 
distribute  to  leading  computer  stores  through 
MicroAge™ the  nation's  largest  independent 
microcomputer  distributor. 
How  about  support?  We  believe  you're 
buying  a piece  of  the  future,  a system 
that  should  become  more  valuable  with 
time.  So  updates  are  released  regularly. 

Enhancements,  enabling  the  software 
to  utilize  other  hardware,  are  developed. 
And  we  maintain  communications. 

This  isn't  just  an  idea. 
It  is  now.  Autoscribe  and 
Bookkeeper  are  at  your 
dealer  now.  Stop  in  and 
see  for  yourself.  Once 
you  see  MicroSource 
software  in  action,  you’re 
convinced. 


Dealer  inquiries 
invited. 


SOURCE 


1425  W.  12th  Place  • Tempe,  Arizona  85281  *{602)967-1421  • Cable:  MICROAGE 
Telex:  165  033 (MICRO  AGE  TMPE) 


The  following  are  trademarks  of  The  Phoenix  Group.  Inc,:  MicroAge,  MicroSource,  MicroWorld 
{formerly  Byte  Shop  Mail  Order),  Autoscribe,  Bookkeeper 
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Is  personal 
computing 
worth  it? 

We  want  your  answers  at  the  NCC  ’79 
Personal  Computing  Festival. 

New  York  City,  June  4—7 


Has  personal  computing  been  worthwhile  for 

you?  Every  aspect  of  this  fast-growing  field  is 
being  questioned... from  the  effort  to  generalize  a 
subroutine  to  the  cost  of  the  latest  hardware.  What 
are  your  views? 

Some  key  questions  about  personal  computing 
need  answers.  How  is  personal  computing  en- 
riching our  lives  and  those  of  our  families  and 
associates?  What  is  its  potential?  What  are  we 
getting  for  our  investments  in  this  field?  Is  it  worth 
the  time,  effort,  cost. ..even  the  criticism? 

JOIN  THE  PERSONAL  COMPUTING  FESTIVAL 

You  can  answer  these  and  other  questions  by 
participating  in  the  Personal  Computing  Festival 
of  the  1979  National  Computer  Conference,  the 


most  comprehensive  computer  show  on  earth. 
Here's  how  you  can  participate: 

• Present  a paper 

• Give  a talk 

• Organize  a panel 

• Deliver  a tutorial 

• Demonstrate  your  application  and  equipment 
The  deadline  for  receipt  of  letters  of  intent  to 

participate  is  February  1, 1979.  Accepted 
papers  will  be  published  in  the  1979  NCC 
Personal  Computing  Proceedings.  Honors  and 
prizes  will  be  awarded  for  the  best  papers  and 
application  demonstrations. 

For  more  details,  fill  in  and  return  this  coupon. 


r 

i 


NCC  79 


Persona!  Computing  Festival 
c/o  American  Federation  of  Information 
Processing  Societies,  Inc. 

210  Summit  Avenue,  Montvale,  New  Jersey  07645 


I 

I 

I 


201/391-9810 
Send  me  more  details  on: 

□ Participating  in  a Personal  Computing  Festival  session. 

□ Demonstrating  my  personal  computing  application. 

□ Keeping  me  up-to-date  on  the  Personal  Computing  Festival. 
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CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  rn  hard- 
ware, software  and  general  applications  of 
microcomputers  in  industrial,  business, 
science,  medicine  and  personal  fields. 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a rate  from 
$15.00  to  $50.00  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  but  no  honor- 
arium is  offered.  Articles  accepted  will  be 
acknowledged  with  a binder  check  within 
thirty  days  of  receipt. 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one  inch  margins,  and  not 
less  than  Vh  pages  In  length  (one  published 
page).  Pages  should  be  numbered  to  insure 
correct  text.  Photos  should  be  taken  with 
uniform  lighting  and  background,  in  the  form 
ot  glossy  black  and  white  prints,  clearly  num- 
bered and  labeled  on  the  backside  with  a de- 
scription. Tables,  listings,  etc.,  shall  be  on 
separate  sheets.  Computer  listings  shall  be 
printed  using  a new  ribbon  to  assure  darkest 
print  copy.  Authors  shall  supply  a statement 
of  their  background1  expertise  and  level  of 
accomplishment. 

The  publisher  assumes  no  responsibility 
for  artwork,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or  re- 
turned unless  accompanied  by  an  addressed, 
stamped,  return  envelope. 

For  article  submittal  or  further  informa- 
tion, contact  Carl  Warren  Senior  Editor,  IN- 
TERFACE AGE  Magazine,  16704  Marquardt 
Avenue,  Cerritos,  CA  90701. 


Apple  H is  at  The  Computer  Store 


The  Apple"  II,  today’s  most  popular  personal  computer,  is  at  The 
Computer  Store.  Along  with  the  latest  in  Apple  peripherals.  Like 
the  new  Disk™  II  floppy  disk  drive.  Or,  printer  and  communica- 
tions interfaces.  And,  the  latest  in  software  including  the  new 
Apple/Dow  Jones  Stock  Quote  Reporter.  The  compact  Apple  11 
gives  you  48K  RAM  memory  with  full  color  graphics  and  high 
resolution  graphics.  It’s  the  most  powerful  computer  in  its  price 
range. 

At  The  Computer  Store,  we  have  more  than  ever  before  in 
microcomputers,  memories,  terminals  and  peripherals.  All  backed 
by  a technical  staff  and  a full  service  department.  Stop  in  today, 
you’ll  find  more  than  ever  before  at  The  Computer  Store. 

The  Computer  Store 

820  Broadway,  Santa  Monica,  California  90401  (213)  451-0713 

The  Original  Name  In  Personal  Computer  Stores 

Store  Hours:  Tbes,-FrL,  Noon -8  pm.  Saturday.  10am -6pm 

LuvaioJ  i wo  ttfocks  narth  or  Hie  Stinta  Wonka  Friec  way  at  the  Linen]  n DM. 

Phone  and  mail  orders  invited,  BankAmcricard/Visa  and  Master  Charge  accepted. 


CIRCLE  INQUIRY  NO.  7& 


THE  PHYSlClflnS 

miCRQCDmPUTER  REPORT 


interesting  Articles  on 
Microcomputer 
Applications  in: 

• Medical  Account  Records 

• Tax  Record  Preparation 

• Automated  Patient  Billing 

• Patient  History  Review 

• Drug  Inventory  and 
Prescription  Printing 

• Employee  Compensation 

• Disease  and  Drug  Cross- 
Indexing 

• Success  of  Treatment 
Evaluation 

• Lab  Data  Processing 

• Access  to  Large  Medical 
Data  Bases  (Toxicology) 

• Third  Party  Billing 

• Patient  Scheduling 

• Word  Processing 

• Continuing  Medical 
Education 

• Aids  lor  the  Handicapped 

• Microcomputer  Book 
Reviews 

• Bio-Med  Statistics 

• MUMPS  on  Micros 

• Investment  Analysis 

• Computer  Games 


The  information  contained  in  the  Physicians  Micro- 
computer Report  could  save  you  thousands  of  dollars 
and  a lot  ol  headaches. 

The  burgeoning  costs  of  health  care  can  only  be 
controlled  by  the  most  efficient  means  of  data  ac- 
quisition. recording,  and  processing 
There  is  no  doubt  that  microcomputer  technology 
wit!  touch  every  phase  of  medical  practice 
in  the  Physicians  Microcomputer  Report  you 
gel  objective  analysis  on: 

• How  lo  pick  the  microcomputer  system  that  besl 
suits  your  medical  and  professional  needs. 

• Where  to  find  fow  cost  medical  and  business 
software 

• Articles  and  programs  written  by  physicians  on 
microcomputer  application  in  business,  research, 
and  their  own  specialties. 

• News  on  the  latest  developments  in  medical 
electronics  and  microcomputer  applications. 

• Articles  for  the  novice  medical  microcomputer 
user 

• Naftonal  coordination  of  microcomputer  medicaf 
software  development  and  coverage  of  medical 
related  computer  conferences. 

• No  nonsense  economic  facts  on  whether  now  is 
the  time  for  you  to  compuferize  or  just  add  more 
personnel 

• Analysis  of  the  future  impact  microcomputers  will 
have  on  (he  allied  medical  areas 

Please  siari  my  Club  Membership  and  Subscription  lo  the  Physicians  Microcomputer  Repod 
A limited  number  of  free  sample  copies  are  available  if  you  hurry 

Name  (Print) Address  

City  . . Stale  Zip  


□ $25  One  year  (12  issues) 
O Bill  Visa/8ankAmencard 

Credit  Card  tf  

Check  enclosed  lor  $ 


□ $1 5 Special  six  month  trial  subscription 
□ Bill  Master  Charge  □ $12.50  Student  Rate 

Interbank  # . Expir  Date  . 


S*nd  to: 


Dr.  G*r*ld  M Oroti,  Editor,  Phytlcian*  Mlcrocomputor  Report, 
Bo*  G4 S3,  Ltwroncovlllo,  N.J.  046*4 
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The  H11  16-bit  microcomputer  has  excellent 
growth  potential  because  of  its  flexibility  and  the 
inherent  advantage  of  the  16-bit  microprocessor 
over  today’s  common  8-bit  microprocessors.  How- 
ever, much  depends  upon  the  viability  of  the  S-100 
bus  and  the  impact  of  the  new  16-bit  microproces- 
sors offered  by  Intel,  Zilog  and  Motorola. 

Combined  with  the  expans  ion  modules  produced 
by  the  Digital  Equipment  Corporation,  the  H1 1 of- 
fers much  to  the  small  business,  scientific  and 
educational  markets.  However,  it  may  welt  be  too 
expensive  for  the  home  computer  enthusiasts. 

In  any  case,  the  potential  of  the  H11  cannot  be 
realized  until  the  H27  floppy  disk  system  replaces 
the  H10  paper  tape  reader/punch.  The  H11  can 
best  be  viewed  as  a vehicle  for  growth  into  the 
1980's  — the  decade  of  the  microcomputer. 


Last  summer’s  introduction  of  the  H11  16-bit  micro- 
computer must  have  surprised  a good  many  computer 
enthusiasts,  amateur  and  professional  alike.  This  sys- 
tem combined  the  well  known  Heathkit™  expertise  in 
the  production  of  high  quality  kit  products  with  the  Digital 
Equipment  Corporation’s  technical  excellence  in  the  com- 
mercial computer  market.  Heath  Company  is  the  world's 
largest  manufacturer  of  electronic  kits,  with  annual  sales 
in  the  neighborhood  of  $100  million.  Digital,  (DEC™),  is 
by  far  the  largest  producer  of  small,  medium  and  large 
scale  minicomputer  systems,  with  their  PDP-8™  and 
PDP-11™  products  generating  billions  in  revenues. 


GROWTH  POTENTIAL 

You  may  be  familiar  with  some  of  the  more  common 
8-bit  microcomputers  based  on  the  8080A,  Z80, 6800  and 
6502  microprocessors.  Since  these  machines  do  a fair iy 
adequate  job  of  running  BASIC  programs,  you  may 
wonder  how  the  H1 1 could  offer  any  advantages  to  justify 
its  rather  high  cost.  After  all,  the  basic  microcomputer 
with  cabinet,  power  supply  and  four  kilowords,  (4KW),  of 
RAM  costs  $1,295.00,  including  software.  Perhaps  your 
curiosity  can  best  be  satisfied  in  terms  of  the  potential 
forfuture  expansion  of  the  H11  system. 

There  can  be  no  doubt  that  many  educators,  small 
businesspersons  and  other  progressive  individuals  have 
become  aware  of  the  microcomputer.  Some  of  the  more 
useful  applications  lie  in  the  areas  of  computer  aided  in- 
struction (CAI),  text  editing,  accounting,  record  keeping 
and  home  management.  To  be  cost  effective,  a computer 
system  must  be  fitted  to  its  job.  Small  systems  are  ap- 
propriate for  small  jobs,  and  larger  systems  are  more  ef- 
fective in  the  more  sophisticated  applications.  Possibly 
today's  8-bit  microprocessor  is  better  suited  to  less  am- 
bitious uses,  such  as  games,  computer  trainers,  simple 
graphics  systems  and  digital  controllers.  Actually,  the 
8-bit  machine  can  perform  many  complex  tasks,  but  the 
16-bit  processor  has  distinct  advantages  which  allow  it 
to  function  with  greater  speed  and  efficiency  in  the 
more  sophisticated  applications. 

WORD  = BYTE  *2.0; 

The  most  obvious  difference  between  8-bit  and  16-bit 
processors  is  that  the  former  processes  8-bit  address 
objects  called  "bytes"  white  the  latter  group  handles 
16-bit  quantities  called  "words’’.  The  capability  to  pro- 
cess larger  units  gives  a 16-bit  machine  a decided  ad- 
vantage over  smaller  machines,  at  least  for  many  data 
processing  applications.  In  areas  where  cost  is  of  pri- 
mary importance  and  performance  is  only  a secondary 
consideration,  the  advantage  may  not  be  so  clear.  Ex- 
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amples  are  the  control  of  cash  registers  and  household 
appliances,  where  even  4-bit  processors  find  a home. 

In  many  data  processing  applications,  large  binary 
numbers  must  be  manipulated,  or  multiple  bytes  must 
be  transferred  between  two  data  areas  as  rapidly  as 
possible.  The  old  cliche,  “Time  is  money,”  is  very  fitting, 
especially  in  business  applications.  Here,  the  larger 
machine  has  an  edge  as  long  as  other  factors  such  as 
cycle  time  and  memory  speed  are  equal, 

A byte  can  represent  a numerical  quantity  as  large  as 
256.  Since  a word  is  composed  of  two  bytes,  more  com- 
binations  of  bits  are  available.  Thus,  a 16-brt  word  can 
represent  a quantity  as  large  as  21*  or  65,536.  This  fact 
yields  the  single  major  advantage  of  the  16-bit  proces- 
sor over  its  8-bit  cousin. 

More  bits  imply  that  more  combinations  of  events  can 
be  controlled  simultaneously.  Stated  differently,  more 
bits  means  a greater  number  of  options  are  available 
within  the  same  time  frame  to  the  processor  with  the 
wider  data  path.  As  an  example,  Figure  1 illustrates  the 
steps  required  to  add  the  contents  of  a memory  location 
to  the  contents  of  another  memory  location,  with  the 
sum  remaining  in  the  second  location. 


LC* 

NUHi 

ur 

H c JJUM2 

ADD  NLJMl,  INKS 

ADD 

H 

MOV 

M,  A 

The  sequence  for  the  SOBOA . 

tb)  The  ’jingle  HU  Instruction, 

Figure  1*  Comparison  of  memory-to-memory  ADD 
operations,  (a)  The  sequence  for  the  8080A.  (b)The  single 
Hit  Instruction. 


The  assembly  language  instructions  on  the  left  repre- 
sent the  steps  taken  by  a microcomputer  based  on  the 
8080A.  For  an  8080A-2,  which  is  a slightly  speeded-up 
version  of  the  standard  8Q8GA,  the  sequence  takes 


about  14  microseconds  and  requires  eight  bytes  of 
machine  code.  Six  bytes  of  code  and  about  12.6  micro- 
seconds suffice  for  the  H11  which  requires  only  the 
single  assembly  language  instruction  on  the  right. 

It  should  be  noted  that  the  sequence  shown  for  the 
8080A  results  in  the  destruction  of  the  previous  con- 
tents of  the  accumulator  and  the  HL  register  pair,  while 
the  H11  performs  the  operation  directly  on  the  two 
memory  locations.  Another  consideration  is  that  the 
8080-based  microcomputer  adds  only  two  8-bit  bytes, 
while  the  H11  adds  two  16-bit  words.  The  time  and  mem- 
ory differentials  would  be  far  greater  if  two  16-bit  quanti- 
ties were  added  non-destructively  in  both  cases. 

Such  examples  in  no  way  represent  an  upper  limit  on 
the  performance  of  the  8-bit  microprocessor.  An  8-bit 
machine  constructed  using  bipolar  TTL  parts  would  un- 
doubtedly blow  the  doors  off  the  rather  slow  H11.  An 
8080A  can  perform  several  operations  faster  than  the 
H11ss  LSI-11™  processor.  For  example,  if  both 
machines  were  used  only  to  add  bytes,  then  the  8080- 
based  microcomputer  would  have  a slight  advantage.  The 
point  Is  that  the  results  of  timing  comparisons  are  highly 
dependent  on  the  particular  operation  performed.  Other 
factors  such  as  cycle  time,  memory  speed,  the  number 
of  available  machine  instructions,  the  number  and  type 
of  internal  registers  and  the  variety  of  addressing 
modes  play  an  important  roie  in  computer  performance. 

In  general,  the  well  designed  16-bit  processor  is 
superior  to  a technologically  equivalent  8-bit  processor 
in  several  of  these  areas.  Since  the  larger  16-bit  address 
object  provides  more  combinations  or  options  in  a 
single  instruction,  it  usually  has  greater  flexibility  which 
can  be  translated  into  higher  performance.  Although  the 
LSI-11  processor  in  the  H11  is  not  the  newest  or  fastest 
1 6-bit  microprocessor,  it  provides  an  excellent  example 
of  this  general  characteristic  of  architecturalflexibiiity. 

The  introduction  of  the  LSI-11  in  1975  represents  the 
first  entry  of  a major  computer  manufacturer  into  the 
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microcomputer  market.  Its  internal  architecture  has 
much  in  common  with  the  famous  PDP-11  series  of  mini- 
computers. in  general,  it  has  the  same  set  of  eight  16-bit 
general  purpose  registers,  the  same  stack  oriented  organi- 
zation and  the  same  powerful  instruction  set  of  such 
machines  as  the  PD  P-1 1/40™.  The  major  differences  are 
its  NMOS  LSI  fabrication  as  opposed  to  the  faster  TTl 
SSI/MSI  technology,  its  smaller  32KW  addressing  range, 
and  the  absence  of  advanced  system  features  such  as 
memory  management  and  fairly  large  hard-disk  operat- 
ing systems.  Thus,  the  LSI-11  resides  at  the  low  end  of 
the  DEC  computer  spectrum. 

Nine  internal  registers  are  directly  accessible  to  the 
H11  machine/assembly  language  programmer.  These  are 
the  six  general  purpose  registers,  (RQ-R5),  the  stack  point- 
er register,  (R6),  the  program  counter,  (R7),  and  the  pro- 
cessor status  word,  (PSW).  Refer  to  Figure  2 for  a diagram 
of  the  internal  register  structure.  The  general  registers 
provide  a great  deal  of  flexibility  since  they  can  all  be  used 
as  accumulators  or  index  registers.  The  stack  pointer 


Figure2.  H11  programmer  accessible  registers. 


register  and  program  counter  are  logically  equivalent  to 
the  other  six,  except  they  are  dedicated  to  specific  hard- 
ware functions.  All  eight  registers  in  this  file  can  be  used 
to  address  operands  in  a very  consistent  manner  by 
means  of  the  many  H11  addressing  modes. 

Eight  basic  addressing  modes  can  be  used  with  the 
registers  other  than  the  program  counter.  Four  of  these 
modes  are  used  with  the  program  counter  to  obtain  addi- 
tional flexibility.  Refer  to  Figure  3 for  a list  of  address- 
ing modes. 


HOPE 

[iAME 

0 

register 

l 

rotf.iator  Indirect 

a 

autclticrcpiont 
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(a)  Medea 

used  with  register*  BQ-B6. 

HOPE 

MAKE 

2 
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7 

relative  indirect 

(b)  Kodij-", 

aijed  with  the  paroHjiin  cannier.  {B?)  + 

Figure  3.  Addressing  modes  used  with  the  H11.  (a) 
Modes  used  with  registers  R0-R6.  (b)  Modes  used  with 
the  program  counter,  (R7). 

A reference  to  an  addressing  mode  combined  with  a 
reference  to  a specific  register  is  used  to  define  an  oper- 
and or  the  address  of  an  operand.  Operands  are  combined 
with  operation  codes  to  make  up  an  H11  machine  instruc- 
tion. An  operand  can  either  be  the  source  or  the  destina- 
tion of  the  operation  specified  by  a machine  instruction. 


Double  operand  instructions  specify  both  a source  and 
a destination,  while  single  operand  instructions  specify 
one  or  the  other.  For  example,  an  ADD  instruction  is  of 
the  double  operand  type  because  the  contents  of  the 
source  register,  memory  location  or  immediate  operand 
are  added  to  a destination.  Figure  4 lists  some  of  the 
ways  in  which  the  ADD  instruction  can  be  used.  Most  of 
the  other  instructions  in  the  H1 1 set  are  just  as  flexible. 
In  general,  more  than  70  operation  codes  can  be  com- 
bined with  the  various  addressing  modes  to  produce 
over  400  different  machine  instructions. 

Register  to  register. 

flag  Is  ter  to  Etemory. 

Memory  to  register. 

Kanptry  to  cienory. 

Iranian  ate  to  rersliiter. 

Immediate  to  sicmory. 


(jjJ  Has)  o onuree  and  destination  operand s. 
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ChJ  ADD  Instruct! on  forfeit  [double  operand J. 

Figure  4.  Use  of  the  H11  ADD  instruction,  (a)  Basic 
source  and  destination  operands,  (b)  ADD  instruction 
format  (double  operand). 


The  basic  H11  microcomputer  module,  known  as  the 
KD11-F,  is  provided  fully  assembled  and  tested  by  DEC. 
It  consists  of  a single  8.5"  x 10"  multi-layer  printed  cir- 
cuit board  with  processor,  memory,  bus  interface  cir- 
cuitry and  four  36-pin  gold-plated  edge  connectors.  Four 
Western  Digital  40-pin  LSI  1C  packages  provide  the  basic 
CPU  functions.  A fifth  optional  1C  provides  hardware 
signed  multiply  and  divide,  and  floating  point  add,  sub- 
tract, multiply  and  divide.  A 4KW  dynamic  RAM  array 
with  burst-mode  refresh  provides  the  onboard  memory. 

The  four  basic  processor  ICTs  include  a CONTROL  chip 
which  translates  binary  machine  instructions  into  timing 
and  control  signals.  These  signals  are  utilized  by  a DATA 
chip  to  provide  the  normal  arithmetic  and  logical  CPU 
functions.  The  other  two  IC’s  are  MOS  ROM  packages, 
called  MICROM’s,  which  contain  the  microprogram.  The 
sequence  in  which  these  MICROM  micro-instructions 
are  executed  controls  the  execution  of  the  machine  in- 
structions which  are  stored  in  external  memory. 

For  $150.00  to  $190.00,  depending  on  the  source,  the 
fifth  1C  can  be  added  to  the  set.  This  package,  called 
the  EIS/FIS  chip,  is  also  a MICROM.  It  should  be  noted 
that  the  Heath  high  level  software  does  not  utilize 
this  1C,  depending  instead  on  software  multiply  and 
divide  and  floating  point  routines  to  provide  extended 
arithmetic  functions.  However,  the  execution  of  some 
machine/assembly  language  arithmetic  operations  can 
be  speeded  up  as  much  as  10  to  100  times  when  the 
EIS/FiSchipisused, 

The  processor  runs  on  a 10  MHz  four  phase  clock,  giv- 
ing a basic  cycle  time  of  400  nanoseconds.  This  is 
roughly  comparable  to  a Z60  or  a selected  8080A.  Since 
these  machines  are  all  fabricated  using  similar  NMOS 
technology  and  were  introduced  at  about  the  same  time, 
it  is  not  surprising  that  the  basic  cycle  times  are  approxi- 
mately equal. 

In  contrast,  the  selected  version  of  the  new  Intel  8086 
can  run  with  a basic  cycle  time  of  125  nanoseconds,  util- 
izing HMOS  technology.  The  standard  version  of  the 
new  Zilog  Z8000  has  a cycle  time  of  250  nanoseconds 
and  has  features  which  should  give  It  about  eight  times 
the  throughput  of  the  HI  Vs  LSI-11  processor.  As  another 
example,  the  minimum  bus  cycle  time  in  an  H11  is  over 
one  microsecond,  and  the  processor  is  perfectly  happy 
with  memory  IG*s  which  have  access  times  in  excess  of 
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Computer  Products 


r EPROM  BOARD  KITS 

RAMWROM 
(16  K any  EPROM) 

$117.00 

MR-S  (1 K RAM,  uses 
21QS) 

S99.50 

MR-16  (IK  RAM,  uses 
2716) 

$99.50 

EPIVM  (uses  up  to  A K 
of  1702) 

$59.95 

JG8/J  6 (uses  2708  or 
27U) 

$69.95 
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US  RT 
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UARTS 
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TR 1 6028 

TMS6011 

1M6402 

IM6403 

SAUO  RATE  GENERATORS 

MC14411 

14411  Ovstsl 

6800  PRODUCT 

6310P 

6820P 

6821 P 

6828P 

6S34P 

6SSOP 

6362P 

6860P 

6362P 

6S71P 

6S75P 


$16,95 
$20.00 
$25.00 
$17.95 
$19.95 
$20,00 
$11.95 
$16.95 
$25.00 
S 12.95 
S20.00 
$21.00 
$10.00 
$23.00 
$49.95 

$2.90 

$4.85 

$2.75 

$4,130 

$9.95 

$2.75 

$640 

$6.40 

$8.00 

$7.50 

$20.00 

$8,50 

$20,00 

$20,00 

$75.00 

$18.50 

$10.95 

S5.25 

$8.25 

$5.25 

$5.95 

$9.00 

$9.00 


68B10P 

KIM  SUPPORT  DEVICES 

6102 

8502 

6520 

6522 

6530 

6530002 

6530  003 

6530  004 

6530-005 

6532 

CHARACTER  GENERATORS 

2513  Upper  (4  2+51 
2513  Lower  (.12*5) 

2513  Upper  {Svolil 
2513  Lower  (5  voli) 

MCM6571  up  scan 
MCM65HA  down  sen 
PROMS 

T702A 

2708 

2716^5+123  Tl 
2716  (5^1  INTEL 
2758  (5v) 

DYNAMIC  RAMS 

4160/4116  1250ns) 

2104/4098 

21070-4 

TMS4027/4096  (300nt  I 
MM5270 
MM  6280 
STATIC  RAMS 


St0,QQ 

$4,95 

$4.00 
$5.60 
$6.60 
Si  1.25 
$16.95 
$$.65 
$11.00 
$9.25 
$12.00 
$28.75 
$3.75 
$2.50 
$6.00 


$8.00 
$11.95 
$10,00 
$9,25 
$15.95 
$15.95 
$15.95 
$16,95 
SI  5 95 
$17  95 


21102  (45Qnsl 
21L02  (250^) 

2101  T 
21  f 1-1 
2112 l 

FLOPPY  DISK 
CONTROLLERS 
1771B01 
1781 

KEYBOARD  CHIPS 

AY  5-2376 
AY  5- 3600 
MM5740 
MM5743 


$6,76 

$6.75 

S9.75 

$10.95 

S10.95 

$10.95 

$8,00 

$9,95 

$25.00 

$60-00 

$23,40 

$12.50 
$4,00 
S3. 95 
$4.00 
$4. SO 
$3.60 

1-15  16100 
$1.50  ST, 20 
$1.75  $1,50 
$2.95  $2.60 
S3  25  $3,00 
$2  95  $2.65 


$39.95 

$6995 

$13.75 
$13.75 
$ 18.00 
S1E.00 


EXPANDOR'S  BLACK  BOX  PRINTER 


This  64-character  ASCII  impact 
printer  with  80-column  capability 
is  portable  and  uses  standard 
B'A"  paper  and  regular  typewriter 
ribbon.  Base,  cover  and  parallel 
interface  are  included.  Assembled 
and  complete  with  manual  and 
docu  mentation, 

only  $430.00 

(90  day  manufacturer's  warranty) 


TRS-80  Interface  Cable  for  Black  Box  Printer 

with  mating  connectors:  348.00 

(must  be  used  with  expansion  module,  +8v/1  amp  power 

supply  required).  

Power  Supply  for  TRS— 80/Black  Box  Printer $49,00 


•JL.  STATIC  RAM 
**  SPECIALS  * 

2114's,low  power  (1024x4) 

1-15  16-99  100  + 

450ns  8.00  6.95  5.50 

250ns  9.00  8.00  6.50 

TMS4044/MM5257,  low  power 
450ns  8.00  7.50  6.50 

250ns  9.95  8.75  8.00 

4200 A (4Kx1 , 200ns} 

9.95  8.50  8.00 


Look  l 

DYNAMIC  RAM  BOARDS 
EXPANDABLE  TO  64K 


32K  VERSION  • KITS 

Uses  4115  ISKxl,  250ns) 
Dynamic  RAM's,  can  be 
expanded  in  8K  increments  up 
to  32  K. 

8K  $199,00 

16K  $255.00 

24K  $310.00 

32K  $369.00 

64K  VERSION  • KITS 

Uses  4116  ( iSKxl,  250ns) 
Dynamic  RAM's,  can  be 
expanded  in  16K  increments 
up  to  64K, 

16  K $292.00 

32  K $432.00 

48  K $578.00 

64  K $721.00 


parallel/serial 

INTERFACE 

S'lQQ  compatible.  2 serial 
I/O  ports,  I parallel  I/O. 

Kit  JG-P/S  $124.95 

Ass,  & Tested 

JG-P/S  A $179,95 

Bare  Board 

with  manual  $30.00 


FLOPPY  DISK  INTERFACE 

JADE  FLOPPY  disk  (Tarbell 
board) 

Kit  $175.00 

Assm.  & Tested  $250.00 

S, D.  Computer  Products 
"Versa  Floppy'* 

Kit  $159.95 

Assm.  a Tested  $189.95 


STATIC  RAIVI  BOARDS 

JADE  8K 

Kits:  450ns  $125,95 

250ns  $149.75 

Assembled  & Tested: 

450ns  $139.75 

250ns  $169,75 

Bare  Board:  $25.00 

16K  - Uses  2114's  (low  power) 
Assembled  St  Tested: 

RAM  16  (250ns)  $375.00 

RAM  1 SB (450ns)  $325*00 
MEM-2  Kit; 

250ns  $285.00 

16  K with  memory  management 
Assembled  & Tested: 

RAM  65  (250ns)  $390.00 
RAM65B  (450ns)  $350.00 
32K  Static 
Assembled  St  Tested: 

250ns  $795.00 

450ns  $725.00 

250ns  Kit  $575.00 


ALL  PRICES  SUBJECT  TO  CHANGE 
WITHOUT  NOTICE 


Computer  Products 


4901  W.  ROSECFEAN S AVENUE 
Department  "F" 

HAWTHORNE,  CALIF.  90250 


THE  PIGGY  IS  COMING', 


Cash,  checks,  money  orders,  and  credit  cards  accepted. 
Add  freight  charge  of  $2.50  for  orders  under  10  lbs  and 
$1.00  service  charge  for  orders  under  $10.00.  Add  6% 
sales  tax  on  all  parts  delivered  in  California.  Discounts 
available  at  GEM  quantities. 

WRITE  FOR  OUR  FREE  CATALOG 


Kit 

Assm.  & Tested 
Bare  Board 

$100,00 

$149.95 

$30.00 

jade  Z80 

with  provisions  for 

ONBOARD 

2708  and  POWER 

ON  JUMP 

2 MHz 

Kit 

$135.00 

Assm.  & Tested 

S185.00 

4 MHz 

Kit 

$149.95 

Assm.  St  Tested 

$199.95 

Bare  Board 

$35.00 

TRS-80  #ppta 

MEMORY  EXPANSION  KITS 
4116's 

(TGKxl,  250ns) 

SjforJ^SjlO^ 

TRS-80  KIT 

includes  connectors  and 
instructions  $98.00 


8080A 


with  full  documentation 


MD-GROa  CPU  BOARD 

5-100  Compatible  6800  MPU 
1 K X 8 RAM,  PROM 
expandable  to  10  K. 

$199.95 


O^.ShugortDISK  DRIVES 


SA  400 

$295.00 

Single-density 

drive. 

3 5 track 

SA801R 

5495.00 

Single-sided  8"  floppy  disc 

drive. 

0M  27D0-S 

$750.00 

Includes  SA801  R disk  drive, 
10"  x 10"  x 16"  cabinet. 

power  supply,  data 
AC  line  filter. 

cable,  fan. 

S— 100  MOTHER  BOARDS 

JADE  6-SLOT 

Kit 

$41.95 

Assembled  & Tested 

$56.95 

Bare  Board 

$24.95 

9— SLOT  "LITTLE  MOTHER" 

Kit 

$85.00 

Assembled  & Tested 

$99.00 

Bare  Board 

$35.00 

13-SLOT  "QUIET  MOTHER" 

Kit 

S95.00 

Assm.  & Tested 

$110.00 

Bare  Board 

$40.00 

22-SLOT "STREAKER" 
Assm.  & Tested  $149.00 


VIDEO  INTERFACE 

S-1Q0  Compatible  Serial 
Interface  with  Sockets  Included, 
Kit  $117.95 

Assm,  & Tested  $159.95 

Bare  Board  with 
manual  S35.0Q 
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Non-Linear  Systems,  Inc. 


MS-215  MINISCOPE 


Dual-Trace-2  Channel 

Separate, Chopped  Or  Alternate  Modes 


MOPKI,  NO. 

NET 

MOPKI.  NO. 

NET 

MI  n; TIM  FT  HRS 

roKNTKRS 

$134, 00 

FM-3TR/115 

$ 93. 00 

LM-3A/LH 

137,50 

FM-3TB/230 

95.00 

LM-3.5A 

155. 00 

FM-300TB/115 

102,00 

LM-3.5A/LH 

158.50 

FM-300TB/230 

105,00 

LM-40A 

209,00 

FM-7 

215.00 

LM-40A/LH 

2 12*  50 

FM-7/LH 

218.50 

LM-4A 

250.00 

FM-7/PH 

218*50 

LM-4A/LH 

253*50 

SC-5 

98*00 

LM-300 

114.00 

SC-5/LH 

101.50 

LM-300/LH 

117*50 

SC-5/PH 

101*50 

LM-350 

144. 00 

LM-350/LH 

147.50 

OSCILLOSCOPES 

RMS -3  50 

208.00 

MS- 15 

$318.00 

RMS-350/LH 

211.50 

MS-215 

435*00 

BANK  OF  AMERICA  AND  MASTERCHARGE 
WELCOME.  TERMS:  MtN.  ORDER  $10.00  ADD  $2.00 
POSTAGE  AND  HANDLING  IF  ORDER  IS  UNDER 
$25.00  AND  SENT  U.P.S.  ADD  $4.00  POSTAGE 
AND  HANDLING  IF  SENT  VIA  U.S.  MAIL. 


PRINTERS 


SOROC  1Q120  995 

LSI  ADM3A 895 

HAZELTINE  1500 1225 

HAZELTINE  1510 1395 

HAZELTINE  1520 1650 

HAZELTINE  Modular  One 1995 

PERKIN  ELMER  Fox-1100  ....1295 
PERKIN  ELMER  Owl-1200  ....1995 

INTERTUBR  784 

MICROTERM  ACTIV-A  550 

MICROTERM  ACTIV-B  800 


VIDEO 

TERMINALS 


TTY  Model  43  1277 

TTY  Model  40  (80  Col) 2960 

TTY  Model  40  (132  Col) 3760 

Okidata  Model  CP110{+Optns)1295 

Okidata  Model  22  2695 

Tl  Silent  700  Model  745  1995 

Tl  Model  810  Serial,  no  opt 1895 

Tl  810  VFC,  CP,  Full  ACSII 2295 

NEC  Spinwriter,  RO,  Friction  . .2775 
NEC  Spinwriter,  KSR,  Friction  .3090 

NEC  Tractor  Mechanism 140 

XEROX  1700,  KSR,  Friction  . . . .3240 

XEROX  1710,  RO,  Friction 2850 

XEROX  1720,  Comm.  Term.  ...3450 
XEROX  Tractor  Feed  for  Above  .200 
XEROX  1760,  Matrix,  200  cps  . .3145 

DECWRITER  LA36,  KSR 1654 

DECWRITER  LA180,  RO 2295 

CENTRONICS  M779,  Friction  . .1175 
CENTRONICS  M779,  Tractor  . .1275 
CENTRONICS  M761,  KSR  ....2025 

CENTRONICS  M761,  RO 1895 

CENTRONICS  M703  Printer  . . .2805 


COMPUTER  COMPONENTS  INC. 

5848  Sepulveda  Blvd.,  Van  Nuys,  CA  91411 
(213)  786-7411 

4705  Artesia  Blvd.,  Lawndale,  CA  90260 
(213)  370-4842 

6791  Westminister  Ave,,  Westminister,  CA  92683 
(71 4)  898-8330 

3808  Verdugo  Ave.,  Burbank,  CA  91505 
(213J  848-5521 

CLOSED  SUNDAYS  AND  MONDAYS 
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450  nanoseconds.  Thus,  the  H11  is  not  an  exceptionally 
fast  or  sophisticated  machine,  but  it  has  a very  flexible 
and  elegant  architecture. 

The  KDIt-F  processor  module  communicates  with 
other  modules  in  the  system  such  as  memory  boards, 
serial  and  parallel  interface  units  or  disk  controllers  by 
means  of  a 38-line  asynchronous  data/address/control 
bus.  The  16  data  lines  are  multiplexed  with  the  address 
lines  to  save  connections  and  bus  interface  circuitry.  All 
bus  signals,  except  two  power  supply  status  lines,  are 
low-active  open  collector  levels  and  are  terminated  at 
the  processor  module.  The  KD11-F  will  drive  up  to  six  addi- 
tional modules  without  extra  terminations,  and  this  hap- 
pens to  be  the  capacity  of  the  H11  backplane/cardguide. 

It  should  be  noted  that  some  of  the  control  signals  on 
the  Heath  designed  boards  utilize  three-state  logic 
levels  rather  than  open  collectors,  but  the  bus  function- 
ality does  not  appear  to  be  affected.  Some  early  ver- 
sions of  the  Heath  serial  and  parallel  interface  units 
also  lacked  pull-up  resistors  on  the  interrupt  lines,  caus- 
ing various  malfunctions.  This  problem  has  now  been 
corrected,  but  some  of  the  boards  will  need  resistors 
soldered  to  the  foil  side. 

The  use  of  an  asynchronous  bus  yields  an  advantage 
over  most  other  microcomputer  systems,  such  as  those 
based  on  the  popular  S-100  bus.  On  an  asynchronous 
bus,  each  module  generates  a reply  signal  to  indicate  to 
the  processor  when  it  has  completed  an  assigned  opera- 
tion, such  as  a memory  read  or  the  transmission  of  a 
serial  byte.  Fast  modules  reply  sooner  than  slow 
modules,  resulting  in  less  processor  waiting  time.  Asyn- 
chronous operation  permits  each  module  to  function  at 
its  fastest  reliable  speed.  Therefore,  the  processor  is 
not  forced  to  run  at  the  speed  of  the  slowest  unit  on  the 
bus.  Slower,  less  expensive  modules  can  be  intermixed 
with  high  performance  units  on  the  same  bus.  A faster 
processor  can  be  installed  when  technology  improve- 
ments dictate,  without  requiring  the  modification  or  re- 
placement of  expensive  memory  boards  and  specialized 
interface  units.  Again,  the  major  advantages  of  the  H11 
are  flexibility  and  growth  potential. 

SYSTEM  CONFIGURATION 

A computer  system  is  much  more  than  a processor, 
some  memory  and  a number  of  switches  and  idiot  lights. 
It  is  an  integrated  combination  which  is  greater  than  the 
sum  of  its  parts,  The  new  system  such  as  the  PET  Com- 
puter, the  Sot  Terminal  Computer  and  the  Apple  II™  all 
have  provisions  for  software,  a keyboard,  a video  display 
and  mass  storage  devices.  These  and  other  new  systems 
vary  to  a great  extent.  Some  are  completely  integrated, 
offering  all  such  functions  in  a single  package.  Others 
are  distributed  to  some  degree,  perhaps  taking  advan- 
tage of  a home  TV  set  or  a portable  cassette  recorder. 

Heath  Company's  approach  is  more  conventional; 
some  might  call  them  old  fashioned.  The  Hi  1 system  is 
comprised  of  at  least  three  separate  components.  First 
is  the  microcomputer  itself,  which  combines  a cabinet,  a 
switching  power  supply,  backplane/cardguide,  proces- 
sor module  with  4KW  of  RAM  and  optional  memory  and 
interface  units. 

The  second  major  component  is  an  ASCII  terminal  de- 
vice such  as  an  H9  video  terminal  or  an  H36/LA36  DEC- 
writer  II,  with  an  interface  board.  The  third  unit  is  a pro- 
gram storage  device,  presently  the  HtO  paper  tape  reader/ 
punch,  with anH11-2  parallel  interface  unit. 

Like  the  other  microcomputers,  a number  of  acces- 
sory modules  are  available  for  the  H11  system,  primarily 
from  DEC.  Heath  markets  a 4KW  static  memory  board, 
basadon  the  IK  x 4 2114  memory  1C,  with  an  access  time 
of  450  nanoseconds.  Their  H1 1-5  serial  interface  unit 
operates  at  El  A RS-232C,  20  mA  current  loop  and  TTL 


levels,  with  selectable  baud  rate  up  to  9600  bits/second 
and  selectable  word  format.  The  H1 1-2  parallel  interface 
is  used  primarily  as  an  H10  controller  board.  It  has  two 
8-bit  ports,  the  high  byte  and  a low  byte.  Each  port  has 
eight  bits  of  input  and  eight  bits  of  output,  plus  hand- 
shaking signals.  The  lines  are  latched  and  TTL  compat- 
ible, with  the  inputs  diode-clamped  to  +5.6  volts. 

Both  the  serial  and  parallel  units  are  interfaced  by 
means  of  24-pin  nylon  connectors  mounted  on  the  back 
panel  of  the  H1 1.  Various  adaptation  schemes  are  re- 
quired to  allow  equipment  other  than  Heath’s  to  be  con- 
nected to  the  H11  since  no  true  standardization  is  util- 
ized. It  should  also  be  noted  that  the  negative  swing  of 
the  “El A"  levels  may  be  too  small  in  some  cases  for  cor- 
rect serial  operation.  This  problem  can  usually  be  cor- 
rected by  cutting  the  foil  between  the  base  of  Q4  and  pin 
two  of  IC27,  and  connecting  a jumper  between  the  base 
of  Q4  and  pin  three  of  tC27  on  the  H1 1-5  serial  board. 
The  result  is  that  the  basic  frequency  of  the  charge- 
pump  negative  voltage  generator  is  reduced,  increasing 
the  negative  voltage  to  the  EIA  driver  1C. 

Heath  recently  announced  another  very  useful  acces- 
sory. The  H27  single/dual  floppy  disk  system  will  be 
available  late  this  year  as  a prewired  product.  It  may  be 
marketed  as  a kit  at  some  later  date. 

The  H27  will  interface  to  any  LSI-11  bus  computer  sys- 
tem by  means  of  a single  5’’  x 8.5”  controller/bootstrap 
board,  It  will  reportedly  use  Memorex™  drives  and  will  be 
supplied  with  the  HDOS  single  user  operating  system. 
HDOS  is  very  similar  in  its  command  syntax  to  the  DEC 
RT-1 1 operating  system  which  will  also  run  on  the  H27  and 
is  probably  superior  to  the  popular  CP/M  system.  RT-11 
will  probably  not  be  available  from  Heath  Company  since 
DEC  currently  turns  a tidy  profit  by  licensing  the  soft- 
ware at  around  $1,000.00  per  customer.  According  to  the 
information  dispensed  at  the  Second  Annual  West  Coast 
Computer  Faire,  Heath  plans  to  market  the  H27/HDOS 
system  (with  dual  drives)  at  around  $1,850.00. 

The  LSI-11  architecture  is  unique  in  that  a sophisti- 
cated ASCII  monitor  is  supported  directly  by  the  proces- 
sor microcode.  This  monitor,  called  fiODT  {Micro  Octal 
Debugging  Technique),  can  be  used  to  bootstrap  the 
system  or  enter  machine  language  programs  directly 
from  the  console  terminal.  In  fact,  the  H11  can  be  started 
only  in  this  manner  since  it  has  no  data/address  switches 
or  LED  readouts.  Therefore,  an  H1 1-5  serial  board  and  a 
terminal  are  required  to  use  the  H1 1 as  a stand-alone 
microcomputer.  Similar  functions  are  provided  by  the 
ROM  monitors  of  many  other  microcomputers,  but 
(jODT  requires  none  of  the  HI  1’s  memory  space. 

Two  terminal  options  are  currently  available  from 
Heath  Company.  The  H9  video  terminal  is  designed  to 
function  at  EIA  RS-232C,  20  mA  current  loop  or  TTL 
levels.  It  displays  12  lines  of  80  upper  case  ASCII 
characters,  At  $530.00  it  is  the  least  expensive  video  ter- 
minal on  the  market.  However,  it  is  a complicated  kit,  re- 
quiring about  35  hours  for  assembly.  It  is  not  recom- 
mended for  beginners  because  of  its  complexity  and  the 
resulting  opportunities  formalfunctions. 

The  H9  has  some  weaknesses  which  should  be  noted; 
after  all,  it  is  at  the  low  end  of  the  video  terminal  market. 
First,  the  keyboard  is  fabricated  with  individual  spring- 
loaded  switches  which  are  spaced  differently  from  the 
keys  on  a standard  typewriter.  Also  missing  is  the  crisp 
feel  of  a standard  keyboard.  As  a result,  it  is  nearly  im- 
possible to  touch  type  on  this  machine.  Second,  the 
CRT  display  blanks  out  when  data  is  transmitted  to  the 
H9  at  a rate  greater  than  600  baud.  Apparently,  the  CRT 
refresh  circuitry  is  too  slow  to  maintain  synchroniza- 
tion. Third,  lower  case  character  inputs  are  displayed  as 
“garbage’’  rather  than  as  the  appropriate  lower  or  upper 
case  character.  Lower  case  inputs  literally  drive  the  H9 
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You  can't  beat  our  prices  . . . 

nor  can  you  beat  our  delivery! 


NORTH  STAR 

NEW:  Double  Density  now 
available  — no  increase 
in  price! 

COMPLETE  MINIFLOPPY  DISK 
SYSTEM,  double  density  w/BASIC 
and  drive,  Kit,  List  $699 

01-7735-1  $589 
Factory  assembled.  List  $799  01  7745-1  $689 
Single-  Density  version  of  above,  kit,  list  $699 
01-7735-0  $529 


BUY  NOW... 

HORIZON  1,  DOUBLE  DENSITY,  kit, 

list  $1599  01-3501-1  $1349 

Faclory  assem,  list  $1899  01-4501-1  $1599 

Single-Density  version  of  above,  kit, 

01-3501-0  list  $1599  $1249 

HORIZON  2,  Double  Density,  Kit 

List  $1999  01-3502-1  $1699 

Faclory  assem,  list  $2349  01-4502-1  $1939 

4 MHz  Z-80  CPU  Board,  kit,  list  $199 
ZPB-A  01-3101  0 $169 


SUPER  BUYS  ON 
MEMORY  BOARDS 

NORTH  STAR  1 6K  4 M Hz  RAM 
Board,  kit,  list  $399  01-32160  $269 
Assembled,  List  $459  01-4216  0 $309 


CROMEMCO  - SAVE  $300 
16K  RAJVi  Board,  factory  assembled 
list  $795  02 4216-0 OUR  PRICE  $495 


DYNABYTE 16K  Static  Boards 

MSC 1645, 460ns 


MSC1625,  250ns 


(no  write  protect) 


$329 

$359 


assembled,  tested , guaranteed  one  year 
MORROW  THINKER  TOYS  - 
Super  RAM®  16K  Static,  450ns, 

Kitr  list  $299  08-3216-0  $269 

For  250ns  version , add  $35  For  factory 
assembty  and  testing , add  $35. 


SPECIALS  ON 
TERMINALS 
and  PRINTERS 

DYNABYTE  57  Naked  Terminal 

Assem  b led/T esled  (order  034500-01 

List  $350  OUR  CASH  PRICE  $ 280 


Intertube®  784 

DECwriter  II  1490 

Immediate  deiivey  on  all  DEC  printers 

Teletype  43  Printers,  new 

AS  LOW  AS  880 

Hazeltine  1500  $1049 

Soroc  120 849 

Lear  Siegler  ADM3A 849 


MORROW  Discus  I®  assembled 
and  T esled.  List  $995  849 


SORCERER  [Exidy]  Computer  System 
SK  RAM , list  $895  37-5008  0 $787 

VECTOR  GRAPHIC  MZ  - 4 MHz  Z-80 
Computer  System  — 32K  with  dual 
Micropolis  drives  (31 5K  ea),  $3750  $31 85 
order  3B-5500-0 


MICROPOLIS 

1041  MacroFloppyei  in  enclosure 

(order  as  04  7701  0>  List  $695  $625* 

1042  Macro  Floppy"'  w/caseand 

AC  power  supply  104-7702-0}  $795  709 

1053  Dual  Meta  Floppy'*  (order 
as  04-7705  0)  Ust  $1895  1 695 


power  source  and  regulator  board  required. 


CROMEMCO 

SYSTEM  3 


L, St  $5990  ^$4999 

Features  4 MHz  CPU,  32K  of  RAM,  dual  PerSci 
floppy  disk  drive  (and  provision  for  installing  [wo 
additional  drives},  RS232C  Interface,  Printer 
Interface;  assembled  and  tested,  ready  to  use. 
(Order  as  02-5503-0) 


System  2 — Similar  to  System  3,  but 

features  dual  minifloppies,  List  $3990 
(order  as  02-5502  0J $3390 


Z-2  Computer  System,  Kit  for  rack 
mounting,  Z-80  processor,  21  slots, 
power  supply,  front  cover  panel 
List  $595  (order  as  02-5301-01  ....  499 


Assembled  and  Tested,  ind.  fan  and 

all  edge  connectors,  List  $995 

(order  as  02-5401-01 845 

Z-2D  Disk  Computer  System,  Kit 

Similar  to  Z-2,  but  comes  with  floppy  disk 
controller,  DOS,  and  minifloppy  disk  drive 
A complete  system  with  the  addition 
of  a RAM  Board,  List  $1495  (02-5302  01  1270 

Assem  bled  FTested  Lfst$2095 

(order  as  02  5402  0)  . 1 780 


CROMEMCO  BOARDS 

4 MHz  Single  Card  Computer, 

Kit,  List  $395  (order  02- -351 1-0)  $ 335 

Asse  m b led/T esf e d $4 50 1 02 -4 5 1 1 0) . 3 82 

Bytesaver  PROM  Board  and  PROM 
Programmer,  Kit,  without  PROM 
List  $145  (order  as  02  3308  01  123 

Assembled/Tested  List  $245(02  4308  0)  208 

TU-ART  Digital  Interface,  Kit 

lust  $195  (order  as  02-3440-0)  . 1 65 

Assem  bled /Tested,  $295  (02  4440  0)  250 

Disk  Controller  Card,  Kit 

List  $395  (order  as  02-370T0)  335 

Asse  mb  led/T  ested , $595  (02-4701  0)  515 

TV  Dazzler,  Kit  $215(02  3501  0)  182 

Assembled/Tested,  Lisi  $350  (02  4501  0)  297 


For  Shipping,  add  $2  for  boards.  £6  for  floppy  disk  systems , $12  for  Horizons,  $15  for  Cromemco 
Z-2  and  Z-2D  Kits  Assembled  Cromemco  systems . DEC  printers , and  Teletype  43  units  are 
shipped  freight  collect. 

Prices  in  this  ad  are  for  prepaid  orders  (cash  or  check).  Credit  card  shipments  also  at 
discount,  but  slightly  higher  than  cash  prices.  Above  prices  subject  to  change  and  ail  offers  subject 
to  withdrawal  without  notice.  WRITE  FOR  FREE  CATALOG 

MiniMicroMart,  Inc. 


CROMEMCO 
DISK  SOFTWARE 

BASIC,  Fortran,  Assembler,  Cobol,  Word 
Processing  System,  Data  Base  Management, 
all  complete  with  CMOS  disk  operating 
system.  List  $95  each  $g0  each 

Multiple  User  BASIC  Now  Available1 


1618  James  Street,  Syracuse,  New  York  1 3203  (31 5)  422-4467 


If  you  choose  IMSAI . . . 

The  best  price  and  delivery  is  from  MiniMicroMart! 


PERSONAL  COMPUTERS  - SOFTWARE  DEVELOPMENT  SYSTEMS  - BUSINESS  SYSTEMS 


IMSAI  VDP  80/1 000 

Virtually  unlimited  RAM  and  disk  storage 
expansion.  The  ultimate  in  a complete  com- 
puter system  in  a single  box:  32K  of  RAM, 
one  megabyte  of  floppy  disk  storage,  utiliz- 
ing the  famous  PerSci  drives,  12”  CRT  with 
24  x 80  field,  intelligent  keyboard.  Complete 
ROM  monitor  and  CP/M  operating  system 
(BASIC  and  Fortran  optional  extras)  — ready 
to  use  — List  $6995. 

21-5580  Cash  Price  $5895 


VDP  80/7  050  Same  as  VDP  80/1000 
but  with  64K  of  RAM.  List  $7745 

21-5581-0  $6490 

IMSAI  has  recently  introduced  the 
VDP-80’s  "little  brother"  - a similar 
system  with  a 9"  CRT  and  using  mini- 
floppies  instead  of  the  8”  PerSci.  Three 
different  disk  drive  systems  allow  you 
a choice  of  disk  storage  capacity  to 
meet  your  data  needs  and  pocketbook: 
VDP40  180  kilobytes  disk  storage 
List  $4495 

21-5540-0  OUR  PRICE  $3795 


THE  NEW  PCS-40  SERIES 

New  IMSAI  systems:  complete  32K 
of  RAM  and  dual  minifloppy,  serial 
and  parallel  I/O. 

PCS  40  180  kilobytes  disk  storage 
List  $2695 

21-5440-0  OUR  PRICE  $2289 

PCS  42  400  kilobytes  disk  storage.  List  $2995 
21-5442-0  $2545 

PCS  44  780  kilobytes  disk  storage.  List  $3695 
21-6444  0 $3139 

ALL  ABOVE  ASSEMBLED  AND  TESTED, 

RFAHY  TD  l l£F 


IMSAI  8080 

(PCS  80/10) 

with  22-slot  motherboard,  28-amp 
power  supply,  and  its  famous  front 
panel  is  the  same  dependable  system 
. . but  now  it's  called  the  PCS-80/10. 
Ideal  for  lab  use.  Kit,  order  21-5310-0 
(List  $699) 

Special  Low  Cash  Price  vbby 


VOP  42  400  kilobytes  disk  storage.  List  $4695 
2 1 5542-0  $3990 

VDR-44  780  kilobytes  disk  storage.  List  $4995 
2 1 -5544-0  $4245 


IMSAI  SINGLE  AND  DOUBLE 
DENSITY  FLOPPY  DISK 
SYSTEMS  AVAILABLE! 


THE  POPULAR  PCS  80/30 

featuring  intelligent  keyboard,  built-in 
5"  CRT,  24  x 80  video,  kit.  List  $11 99 

21-5330-0  OUR  PRICE  $1019 

Assembled.  List  S 1 499  2 1 -5430-0  $1 274 

PCS  80/15  — A basic  mainframe  with 
8085  CPU  board,  kit.  List  $799 

21-5315-0  $679 
Assembled . List  $995  21-541 6-0  $805 


IKB-1  INTELLIGENT  KEYBOARD 

mode  programmable,  with  upper  and 
lower  case,  serial  or  parallel  interface, 
includes  6 foot  cable,  List  $275 

OUR  PRICE  $234 

All  prices  are  based  on  cash  purchases.  Higher 
prices  apply  to  credit  card  and  institutional  pur- 
chase orders.  Minimum  deposit  25%  on  COD 
orders.  Above  prices  subject  to  change  without 
notice. 

SHIPPING,  HANDLING,  INSURANCE; 

VDP-40  and  80  series  shipped  freight  collect. 
Add  $2  for  boards;  all  other  items,  add  $10 

WRITE  FOR  FREE  CATALOG 


IMSAI  BOARDS 

RAM  III  32K  RAM,  Assembled 
Order  as  21-4232-0  (List  $895)  . $715 
BASIC  VIO  The  leading  memory- 
mapped  video  interface.  Options  to 
expand.  Kit,  order  as  21-3501-0 

(List  $190) $170 

Assembled,  order  2 1-450 1-0 

(List  $335) $299 

VIO-C  Complete  version  of  above, 

24  x 80,  upper/lower  case,  incl.  ROM 
monitor,  Kit,  order  2 1-3504-0 

(List  $325) $285 

Assembled,  order  21-4504-0) 

(List  $465) $395 

SIO-2-1  Serial  I/O,  Kit,  order  as 

21-3440-0  (List  $125) $110 

PIO/6-3  Parallel  I/O,  Kit,  order  as 

21-3441-0  (List  $139) $125 

MIO  Multiple  I/O,  Kit,  order  as 
21-3442-0  ( List  $195) $169 


MiniMicroMart,  Inc. 

1 618  James  Street,  Syracuse,  NY  1 3203  (31 5}  422-4467 


CIRCLE  INQUIRY  NO.  88 


And  Computer  Enterprises 
For  Unbeatable  Prices. 


The  North  Star  Horizon  Computer  System. 
(With  wooden  cover  and  all  standard  items.  \ 


Hem 

List 

Cash 

Code 

Description 

Price 

Price 

NS-H-1 

Horizon  1 kit 

$1599. 

51299, 

NS'-H-T /A 

Horizon  1 Assembled 

$1899 

Si  559, 

NS-H-2 

Horizon  2 kit; 

$1999. 

51639. 

NS-H-2/A 

Horizon  2 Assembled 

$2349. 

Si  920. 

North  Star  S-1GQ  Boards 

NS-ZPfi 

Z-BOA  4 mhz  Processor  kil 

$ 199. 

S 163. 

NS-ZPB/A 

Z-80A  4 mhz  Processor  Assembled 

$ 259. 

$ 212. 

N5-1GK 

I6K  Z50ns  RAM  kit 

$ 399 

$ 327. 

N5-16KM 

16K  250ns  RAM  Assembled 

$ 459. 

S 376. 

computer 

enterprise/ 


P O Box  71  Fayetteville,  N Y.  1 3066 


CIRCLE  INQUIRY  NO.  77 


CHRISTMAS 
SPECIAL 

Eight  16K  RAM  Chips  for  Apple  II  or 
Radio  Shads  TRS-60 

until  Jon.  1 , 1979  Only $119 

COMPUTER  COMPONENTS 

of 

ORANGE  COUNTY 

6791  Westminster  Ave. 
Westminster,  CA  92663  71 4-698-6330 

Store  Hours:  Tu.es. -Fri.,  1 1-8;  Sat.  10-6; 
Cosed  Sun.  h Mon. 


We  are  also  Orange  County's  Largest  Dealer  for 

COMMODORE  • Computers 

• Peripherals 

rbl  • Software 


CIRCLE  INQUIRY  NO.  75 


bananas.  Fourth,  the  quality  of  the  CRT  display  leaves 
something  to  be  desired,  depending  upon  the  individual 
unit.  Many  H9’s  display  curved  lines,  jittery  characters, 
or  lines  which  are  poorly  focused  near  the  edges  of  the 
screen.  Fifth,  a 9-pin  nylon  connector  is  used  to  connect 
the  H9  to  a 5-conductor  interface  cable.  Terminals 
generally  use  a 25-pin  male  “D”  connector,  at  least  for 
RS-232G  interfacing. 

In  contrast,  the  H36/LA36  DECwrlter  II  is  a profes- 
sional hardcopy  terminal,  manufactured  by  DEG  and  dis- 
tributed by  Heath  Company.  Us  excellent  quality  is  re- 
flected in  its  price  tag:  about  $1,500.00.  Heath’s  price  on 
the  LA36  is  about  $750.00  less  than  the  list  price  and  is 
even  lower  than  the  used  price  from  many  distributors. 
The  DECwriter  accepts  variable  width  tractor-fed  busi- 
ness forms  with  up  to  132  standard  columns.  Baud  rate 
selections  are  110,  150  and  300,  with  guaranteed  30 
characters  per  second  throughput.  An  optional  APL  char- 
acter set  and  many  accessories  are  available  but  not  from 
Heath  Company.  However,  they  do  offer  the  H36-3 
acoustical  coupler  for  telephone  data  transmission. 
This  option  allows  a telephone  handset  to  be  plugged  in- 
tothe  DECwriter. 

Since  the  purpose  of  any  computer  system  is  the  run- 
ning of  programs,  some  method  of  getting  the  software 
into  the  machine  is  required.  Short  machine  language 
programs  can  be  entered  and  run  on  the  H11  by  means 
of  the  fiODT  facilities,  but  this  method  is  obviously  im- 
practical for  most  serious  applications.  Heath  Company 
offers  the  H10  paper  tape  reader/punch  as  the  sole 
method  of  loading  and  dumping  programs  and  data  with 
the  H1 1.  System  software  is  supplied  by  Heath  on  fan- 
fold  paper  tape.  It  is  fed  through  a channel  and  slot  ar- 
rangement on  top  of  the  H10.  The  H11  is  instructed  to 
start  and  control  the  reader  by  means  of  pODT  routines. 

Usually  the  tape  feeds  through  the  reader  with  no 
trouble.  However,  if  a read  error  occurs,  the  tape  must 
be  removed  by  pulling  it  through  the  channel  and  slot  ar- 
rangement by  hand.  This  is  an  experience  known  to  fray 
tempers  and  calculated  to  wear  patience  to  a thin  ragged 
edge,  especially  with  tapes  several  hundred  feet  in 
length.  Punching  tapes  is  a similarly  nerve-wracking  ex- 
perience. The  H10  pecks  holes  in  paper  tape  at  10  char- 
acters per  second,  with  the  volume  of  a squadron  of 
woodpeckers  rat-tat -tatting  on  a tin  roof.  At  $350.00 
each,  it  is  a safe  bet  that  the  microcomputer  industry 
will  never  see  another  gadget  competitive  with  the  H10. 
It  deserves  a place  in  history  alongside  ENIAC. 

KIT  CONSTRUCTION 

Persons  with  no  electronics  experience  probably 
should  not  attempt  to  build  equipment  such  as  the  H9, 
HID  or  H1 1 without  assistance.  Kits  are  not  all  that  diffi- 
cult to  assemble  and  can  even  be  fun.  However,  the 
chances  of  making  a mistake  or  installing  a defective 
component  increase  with  the  complexity  of  the  kit. 
Microcomputers  are  not  particularly  hard  to  repair  as 
electronic  systems  go,  but  the  difficulties  can  be  fear- 
some to  the  neophyte. 

The  foregoing  statements  about  kit  building  probably 
apply  less  to  Heath  Company  products  than  to  other 
makes  of  computer  kits.  Heath  did  not  attain  the  posi- 
tion as  the  world’s  largest  kit  manufacturer  by  making 
their  products  difficult  to  assemble.  Their  step  by  step 
instructions  are  superbly  written,  and  the  manuals  are 
well  illustrated.  Good  documentation  is  essential  for 
computer  operation  and  for  kit  construction.  Heath 
Company  satisfies  this  requirement  admirably. 

Technical  consultation  and  service  are  two  more  Heath- 
kit  strengths.  The  stickier  problems  of  kit  construction 
can  usually  be  overcome  by  contacting  the  Heath  tech- 
nical consultants  by  phone  or  mail  or  by  talking  to  the 
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personnel  in  one  of  the  50  electronic  centers  nation- 
wide. Returning  the  kit  for  professional  servicing  will 
take  care  of  any  insurmountable  problems. 

in  any  case,  there  are  a few  guidelines  to  follow  when 
assembling  a Heathkit.  The  first  is  to  carefully  inventory 
the  kit  before  beginning  construction.  If  any  parts  are 
missing,  they  can  be  replaced  through  the  mail  while  the 
rest  of  the  kit  is  being  assembled.  Second,  follow  the  in- 
structions. Component  substitutions  and  changes  can 
cause  great  confusion  for  those  who  rush  haphazardly 
through  the  assembly  procedure.  Third,  solder  carefully. 
Those  with  no  previous  soldering  experience  should 
practice  on  something  simple  and  inexpensive,  such  as 
a digital  clock  kit.  It  has  been  estimated  that  over  70% 
of  all  kit  malfunctions  are  due  to  sioppy  soldering. 

The  H11  switching  power  supply  presents  the  greatest 
assembly  challenge  in  the  microcomputer  kit,  but  it  is 
not  all  that  difficult.  It  consists  of  nine  IC’s  and  a con- 
siderable number  of  discrete  parts,  such  as  resistors 
and  diodes.  Very  little  can  go  wrong  in  the  assembly  pro- 
cess. The  test  procedure  for  this  portion  is  quite  de- 
tailed, and  a DVM  orVTVM  is  essential. 

The  cabinet,  backplane/cardguide  and  switch  board 
are  extremely  straightforward.  The  backplane  (mother- 
board) entails  considerable  soldering,  while  the  other 
sections  require  mostly  work  with  a screwdriver  and  a 
nutdriver.  Similarly,  the  memory,  serial  and  parallel 
boards  are  relatively  simple  and  can  be  assembled  in 
one  or  two  hours  each.  They  involve  a good  deal  of  sold- 
ering, but  there  are  no  tricky  operations.  Heath  uses 
rather  inexpensive  1C  sockets;  the  leads  on  the  IC's 
must  be  bent  vertical  and  carefully  inserted  to  insure 
good  contact. -If  troubleshooting  methods,  test  equip- 
ment and  spare  parts  are  up  to  it,  the  IC’s  could  be  sold- 
ered directly  to  the  circuit  boards  which  are  of  good 
quality.  This  would  improve  reliability  but  would  make 
the  boards  very  difficult  to  repair. 

SOFTWARE 

All  Hi  1 software  is  supplied  on  paper  tape  in  execut- 
able machine  code.  No  listings  are  supplied.  Two  high 
level  languages  are  included  in  the  package,  BASIC  and 
FOCAL-11,  as  well  as  a character  oriented  text  editor, 
ED-11,  and  an  assembler,  PAL-1  IS.  A library  of  programs 
which  allow  assembly/machine  language  programs  to 
be  linked,  loaded,  debugged  and  dumped  is  provided.  A 
collection  of  device  handlers,  which  are  used  to  simplify 
assembly  language  I/O,  completes  the  set. 

The  Heath/DEC  version  of  BASIC  is  fairly  typical  of 
microcomputer  implementations.  Numerical  quantities 
have  24  bits  of  precision  which  amounts  to  just  less 
than  six  decimal  digits.  Three  data  types  are  supported, 
integer,  real  and  exponential.  Exponential,  {floating 
point),  representation  is  generally  used  for  internal  com- 
putations and  storage,  with  I/O  conversions  as  required. 
Strings  of  up  to  255  characters  can  also  be  manipulated 
to  some  degree.  Subscripted  material  and  string  vari- 
ables are  permitted  with  up  to  two  subscripts  per  array. 

Input/output  can  be  accomplished  with  a terminal, 
reader/punch  or  a lineprinter,  although  the  line  length  is 
limited  to  72  characters  and  cannot  be  varied.  By  the 
way,  the  H36/LA36  DECwriter  is  not  a lineprinter  as 
claimed  in  the  Heath  manuals;  it  is  a character  printer/ 
keyboard.  Luckily  BASIC  does  not  know  the  difference 
and  will  treat  the  DECwriter  as  a lineprinter.  Unfortu- 
nately, the  same  is  not  true  of  the  PAL-1  IS  assembler 
and  its  I/O  package. 

As  far  as  the  number  and  flexibility  of  the  BASIC 
statements  are  concerned,  this  implementation  is 
similar  to  many  8KB  to  12KB  versions  available  with 
other  microcomputers.  However,  the  H11  must  be 
equipped  with  8KW  to  run  the  D EC/Heath  version. 


Program  Library  for 

North  Star  ★ Computers 

$500  - ONE  TIME  FEE 

Get  ALL  the  programs  we  wrfte  or  update  FREE  for  life! 
Includes  many  business  application  programs  (Osburne  & 
Associates),  utilities,  public  domain  programs,  and  modifications 
to  North  Star  Extended  Basic  that  allow  appending  as  an  execu- 
table statement  and  the  addition  of  8 " floppy  disks  drives  to 
your  present  North  Star  System,  (Hard  disk  units  to  be  available 
in  near  future).  Call  or  write  for  free  copy  of  Micro  Mike's 
Program  Library  Newsletter, 

Complete  Business 
Systems 

with  modem  connection 
to  our  Program  Library 

1.  Horizon  II  Computer 

2.  32KRAM 

3.  ADM-3A  Terminal 

4.  IP- 125  Printer 

5.  DC  Hayes  Modem  Board 

6.  AH  Connectors  & Cables 

*4995. 00 

Expandable  anytime  by 
addition  of  8"  drives. 

Micro  Mike's 

905  Buchanan,  Amarillo,  Texas  79101 
806-372-3633 
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North  Star 
Owners 

move  up  to 

8”  Floppy  Disks 

Completely  compatible  with 
your  present  system.  Includes 
all  software  necessary  to 
run  your  present  programs  on 
either  8"  or  5%  " drives  or  both, 

*995  1 st  drive  & controller 
*795  each  additional  drive 


1MSAI 

SUPER  SPECIALS 

IMSAI's  New  Series  of  Dual-Floppy  Com- 
puter Systems.  All  fully  assembled. 

Each  includes  8085  processor,  dual  5 Vi " 
floppy  driver,  32K  RAM,  Serial  and  Parallel 
I/O,  IMDOS  software.  Just  add  your  favorite 
terminal. 


Item 

Lisi 

Cash 

Code 

Description 

Price 

Price 

IM-PCS-40 

180KB  Disk  Storage 

$2695. 

$2291. 

IM*PCS*42 

400KB  Disk  Storage 

52995. 

$2546. 

1M- PCS-44 

780  KR  Disk  Storage 

53695. 

$3141 

IMSAI's  Great  Video  Data  Processor  Series  Complete  computer 
systems  include.  Keyboard  9"  CRT,  32K  RAM.  8065  processor. 
Serial  and  Parallel  1/0.  Dual  5*A  " disk  drives.  iMDGS  software. 


IM'VDMO  l&QKB  Disk  Storage  £4495  $3821. 

IM-V0P-42  400KB  Disk  Storage  £4695.  S3991. 

IM-VDP-44  780KB  Disk  Storage  S4995.  S424G. 

computer 

eflbrpri/e/ 

P.O,  BOX  71 

Fayetteville,  N.Y,  13066 
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Although  the  memory  requirements  are  a little  high,  this 
is  one  of  the  fastest  versions  of  BASIC  available  on  a 
microcomputer,  it  is  approximately  four  times  faster 
than  the  8KB  Benton  Harbor  BASIC  running  on  the 
Heath  H8,  depending  on  the  application* 

For  a list  of  the  statements,  functions  and  commands 
available  in  H11  BASIC,  refer  to  Figure  5.  LEFT$, 
RIGHTS  and  MID$  are  implemented  in  the  form  of  the 
SEG  and  STRING  function.  Notably  lacking  are  the  MIN, 
MAX  and  TAN  arithmetic  functions;  the  ON.  . .GOSUB 
<list>  and  ON,  * .GOTO  <Sist>  program  control 
statements;  and  the  BUILD,  CONTINUE,  VERIFY  and 
STEP  console  commands. 


CCHMti'DS 

STATEHbKfrS 

FBQGBAM  CONTROL 

SCRATCH 

DAW 

GOTO 

OLD 

GOSUB 

LIST  [line  number] 

not 

EF-THEH 

SAVE 

IHR!I 

EE-GQTG 

mi 

INFLT 

PQB-KEXT 

CLEAR 

LET 

RErTUfiH 

POKE 

END 

fflfHT  tfn 
HAaDCfllZE 
BEAD 
HEW 

HESTCNE 

STOP 

FUHCTIOfiS 

STRING  FUNCTIONS 

ABS 

A SC 

ATM 

CHFL$ 

COS 

TJ&] 

EXP 

FOG 

FBE 

S£G$ 

IHT 

STH$ 

UG 

PE3( 

RKD 

SGN 

STfc 

SQB 

TAB 

FHa  {user  defined) 

VAX, 

Figures*  Asummaryof H11  BASIC. 

FOCAL-11  is  a DEC  originated  language  which 
derives  its  name  from  Formula  CALculafor.  Two  ver- 
sions are  supplied,  one  which  runs  in  4KW  and  a more 
sophisticated  implementation  which  requires  8KW, 
FOCAL-11  is  similar  to  BASIC  in  some  respects.  First,  it 
is  an  interpreter  rather  than  a compiler,  and  has  about 
the  same  level  of  programmer  interaction*  Second,  it  is 
non -structured,  requiring  numbered  program  statements 
instead  of  the  labeled  blocks  and  routines  of  more  ad- 
vanced languages.  Third,  it  is  relatively  simple  to  learn 
with  a rather  limited  set  of  commands* 

In  other  respects,  BASIC  and  FOCAL-11  are  quite  dif- 
ferent. Program  storage  is  accomplished  in  straight 
ASCII  text  rather  than  in  compact  statement  codes. 
Therefore,  in  order  to  save  memory  space,  FOCAL-11 
statements  can  be  expressed  with  single  letter  codes. 
The  way  in  which  the  statements  are  numbered  gives 
FOCAL-11  program  slightly  more  structure  than  a simi- 
lar BASIC  program* 

Statement  numbers  range  from  1*01  to  99.99.  All  state- 
ments with  the  same  integer  portion  are  said  to  belong 
to  the  same  FOCAL  GROUP.  For  instance,  all  state- 
ments between  7.01  and  7.99  belong  to  the  same  FOCAL 
GROUP.  Such  groups  can  be  executed  by  use  of  a “DO” 
statement  which  is  very  similar  to  a GOSUB  in  BASIC* 
The  statement  “DO  7*1"  would  cause  all  statements  in 
the  sub-group  from  7,10  to  7*19  to  be  executed,  while 
“DO  7”  wou  Id  execute  the  group  between  7.10  and  7,99. 

Most  of  the  other  FOCAL-11  features  are  similar  to 
BASIC  commands  and  functions.  However,  some  op- 
tions are  available  which  either  place  the  programmer  in 
closer  contact  with  the  hardware  or  allow  some  degree 
of  real-time  control  over  the  software*  For  example,  a 
function  called  FOLK  returns  the  number  of  60  Hz  cycles 
which  have  elapsed  since  the  H11  line  time  clock  was 
enabled.  Accurate  interval  timing  is  made  possible  by 
this  feature.  Other  functions  are  implemented  in  the 
8KW  version  which  permit  high  level  control  of  hardware 
interrupts,  task  scheduling,  and  recovery  from  execu- 


tion errors  such  as  overflow  or  divide  by  zero* 

Text  editing,  another  H1 1 feature,  is  used  primarily  for 
writing  and  correcting  program  statements  and  for  pre- 
paring documents  for  printing*  Heath  provides  this  cap- 
ability with  the  Hit  in  the  form  of  a paper  tape  editor 
called  ED-11.  It  can  be  used  to  prepare  a program  on  a 
terminal,  with  the  resulting  source  code  punched  on 
paper  tape  section  by  section. 

Subsequently,  the  source  program  is  read  in  by  one  of 
the  language  processors  and  either  interrupted  or 
assembled.  After  debugging,  ED-11  can  be  used  to 
change  the  program  by  reloading  and  re-editing  the 
tape*  Since  BASIC  and  FOCAL-11  have  limited  editing 
commands  included,  ED-11  is  usually  reserved  for 
assembly  language  programming* 

Figure  6 lists  the  steps  necessary  to  generate  a work- 
ing assembly  language  program  with  the  H1 1 paper  tape 
system*  The  ABS  LDR,  (Absolute  Loader),  is  a kind  of 
bootstrap  routine  which  allows  binary  machine  code 
programs  such  as  the  assembler  or  BASIC  to  be  loaded 
into  the  H1 1.  The  ABS  LDR  itself  is  loaded  by  means  of 
the  pODT  facilities.  Each  system  program  such  as  the 
editor  or  assembler  must  be  loaded  separately  using  the 
ABS  LDR;  it  is  not  possible  to  have  more  than  one  resi- 
dent in  memory  at  the  same  time. 

1.  Load  tftn  ABB  urn. 

2,  Load  t,ho  ED-ll  test  editor. 

3*  Write  ar.d  punch  an  assembly  language  jurcveran, 

4.  Load  the  ABS  LDR. 

5*  Load  the  PAL-1 tS  aasUSvbler . 

6.  Bead  the  prog  ran  paper  taps. 

7.  Second  pesss  read  the  program  tape  aitd  puhch  the  -object  tape. 

a.  Load  tho  ABB  urn. 

9.  Load  tho  UNK-tiS  linker* 

10,  Read  the  program  object  tape* 

11,  Read  the  I0XLF  object  tape. 

12,  Read  the  ODT  object  tape. 

13,  Second  passu  read  the  program  object  tape  and  punch  port  of  the  load  module. 

14,  Second  passJ  road  the  IDXLP  object  tape  and  punch  part  of  the  loud  meddle. 

1J.  Second  paiidl  read  the  OUT  object  tape  and  complete  the  load  nodule. 

16,  Load  the  ABS  LDR. 

17,  Load  the  prqgtan  load  module, 

18,  Run  and  debug  the-  program,  using  10XLP  and  £>DT* 

1%  GOTO  atop  1 and  repeat  the  procedure  until  the  pregran  verkg. 

Figure  6*  The  steps  in  the  assembly  process. 


The  assembler  is  called  PAL-1  IS  for  Program  Assem- 
bly Language.  It  is  a two-pass  routine  which  is  used  to 
generate  an  assembled  binary  object  module  and  a list- 
ing from  assembly  language  source  code*  Several  of 
these  object  modules  are  then  processed  by  the  L1NK- 
11S  linker  to  produce  a final  executable  load  module. 
The  load  module  generally  consists  of  a main  routine, 
several  subroutines  and  utilities  such  as  the  IOXLP  m- 
put/output  package  or  the  machine  language  version  of 
/jODT,  called  ODT.  These  sections  are  organized  and 
relocated  by  the  linker  so  they  may  all  reside  simultane- 
ously in  memory  as  a single  program*  The  main  routine 
may  call  the  subroutines  or  utilities  to  perform  specific 
tasks  such  as  control  of  the  H 10  reader/punch. 

Since  several  passes  through  this  entire  procedure 
will  normally  be  required  to  produce  a fully  debugged 
load  module,  it  is  obvious  that  the  H 10  is  a tremendous 
handicap  to  the  assembly  language  programmer. 
SYSTEM  SUPPORT 

Since  Heath  Company  has  not  announced  plans  for 
an  H11  cassette  system,  the  only  viable  option  for  those 
who  need  fast  load/dump  capabilities  is  to  wait  for  the 
H27.  Of  course,  DEG  offers  the  RXQ1  dual  floppy  disk 
system,  but  it  can  take  months  to  obtain  one  and  the 
cost  is  about  $6,000.00  including  the  RT-11  operating 
system.  High  level  languages  such  as  COBOL,  APL  and 
FORTRAN  IV  are  also  available  from  DEC,  but  they  cost 
hundreds  of  dollars* 


118  INTERFACE 


DECEMBER  1978 


While  others  ore  only  promising 

We'Re  DeUVCRING 


Total  business  systems  to  fit  your 
application  and  budget. 


Cromemco  System  Three 

Factory  integrated  Z80  computer  with  51 2K 
8"  dual  disk  drives,  32K  memory,  CRT  ter- 
minal with  editing  and  blocK  mode,  and  high 
speed  line  printer.  CP/M,  CBASIC,  word 
processing  and  many  business  application 
packages  available  at  additional  charge. 

Factory  ristjLUMHHT  Your  cost  $9663! 


North  Star  HORIZON-2 

Factory  assembled  Z80A  computer  with 
180K  dual  5 " disk  drives,  32K  RAM  mem- 
ory, with  all  I/O  ports  and  connectors  in- 
stalled. Complete  with  North  Star  Disk 
BASIC,  Hazeltine  1500  CRT  terminal  and 
Centronics  779  printer.  CP/M,  CBASIC, 
word  processing  and  many  business  pack- 
ages available  at  additional  charge. 

Factory  list  Your  cost  $5,147! 


Vector  MZ 

Factory  assembled  Z80  computer  with 
630K  dual  5"  disk  drives,  32K  memory, 
IK  PROM  monitor,  and  Micropolis  ex- 
tended Disk  BASIC.  We  add  Centronics 
779  printer  and  Hazeltine  1500  CRT  ter- 
minal. CP/M,  CBASIC,  word  processing 
and  many  business  application  packages 
available  at  additional  cost. 

Factory  list  $E^6tT  Your  cost  $5,774! 


Apple  II 

Delivered  with  Apple's  new  DISK  II,  32K  memory  and 
RF  Modulator  for  color  television  hookup.  Apple  Disk 
BASIC  included.  Optional  software  includes  Stock  Market 
Portfolio  analysis,  business  applications,  telephone  commu- 
nications and  high  resolution  graphics. 

Factory  list  $2rf2tT  Your  cost  $1 ,876! 


NOW  RVRIIRBLC 
D€C  PDP/11/03!!! 

DEC's  famous  16-bit  Business  Computer  with  your 
choice  of  1 or  10  megabyte  disk-based  system.  Applica- 
tions software  available  for  business,  insurance,  medical, 
dental  and  pharmacy.  Call  today  for  price  quotation. 


Software 

We  can  supply  the  best  software  available  on  the  market 
today  to  work  with  all  of  the  computer  systems  we  sell. 
Prices  range  from  $100  to  $1000  and  include  packages 
developed  by  Structured  Systems  Group,  Compumax, 
Serendipity,  and  Grimes.  Applications  available  include: 
★General  Ledger  ★Accounts  Receivable  ★Accounts  Payable  ★ 
★ Inventory  ★Payroll  ★Order  Entry  ★Mail  List  ★ 
★Word  Processing  ★ 


Sunshine  Computer  Company 

20710  South  Leapuuood  five.*  Corson,  Californio  90746  (213)  327-2118 
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RELIABLE  APPLE  SOFTWARE 

NOW  AVAILABLE  ON  CASSETTE 


All  programs  arc  written  in  Integer  BASIC  & run  in  16K 
unless  otherwise  Stated. 


\r  Rainbg-WhS  P<H-flfGeldr  Vol.  V 49  BASIC  programs  $49 

2,  Micrgctiess-  Graphic  display  beginning  to  intermediate, 

Machine  language  and  BASIC  15 

3.  Inventory  - Holds  approximately  140  items  in  16K.  35 

4-  Income  Tax  - 1040.  Schedules  AElB.  require*  20K  & 

Applesoft  1 35 

5,  Morse  Code  Trainer  * Variable  speed  1 '100  wpmruses  Apple- 
soft 1 10 

6.  Appleialkcr  - Gives  your  APPLE  a voice,  machine  language  15 

?.  Speed  Reading,  Veil,  1-4,  four  programs  designed  to  improve 

your  reading  speed  ^ 

8.  Galactic  Battle  ■ Low  resolution,  real  time  space  batlle  1 5 

9.  Apartment  Building  Investment  Analysis  - Analyzes  the 

investment  potential  ot  an  apratment  building  1 5 

10.  Microproducts  Assembler  - Apple  assembler  machine  language,  20 

uses  4K 

11.  Devils  Dungeon  ■ Exciting  adventure  game  10 

12-  Appleodian-  Irish  jig  composing  algorithm  TO 

13,  Hi 'Res  Life  - Conway's  original  Game  of  Lite*  machine 

language,  requires  24 K 10 

14,  Appleviiien  - High  resolution  graphics  and  music  demo,  machine 

language  and  BASIC  15 

15,  Blackjack  - One  or  two  players  in  lew-res  graphics, 

machine  language  and  BASIC  10 

16-  Apple  Checkbook  - Complete  checkbook  balancing 

and  reconciliation  program  20 

Software  is  available  on  disk  for  a msdra  charge  of  $5.00 
Send  Check  or  Money  Order,  sorry  no  C.C.D.,  to; 


RAINBOW  COMPUTING!  INC. 

10723  White  Oak  Ave.,  Oept.  1 A 
Granada  Hills,  CA  91344 
(213)  360-2171 

California  Residents  add  6%  sales  tax 
Allow  3-4  weeks  for  delivery 
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At  least  a dozen  other  manufacturers  produce  LSI-11 
compatible  hardware  and  software  products  but  their 
marketing  strategies  are  generally  not  directed  toward 
small  end  user  applications  such  as  home  computers. 
Refer  to  Figure  7 for  a partial  list  of  the  DEC  LSI-11  ac- 
cessories. It  should  be  obvious  that  the  LSI-11  is  heavily 
supported,  and  can  readily  be  used  in  small  business, 
scientific  and  educational  environments.  However,  it 
should  also  be  apparent  that  most  of  the  accessories 
available  for  the  H11  are  aimed  at  the  commercial  mar- 
ket. Heath  Company  is  the  only  organization  with  an  in- 
terest in  the  LSI-11  hobbyist  market,  and  their  offerings 
are  rather  limited  when  compared  to  the  proliferation  of 
S-100  bus  options. 

Circuit  boards  cone  In  two  si&aa;  dual  connector  units  measure  B.Jjr  X ef , 
while  quad  connector  units  measure  B.5"  H 10,h*  All  boards  are  dual  siae 
unless  noted  otherwise. 


RHOCSSSORS 


mi-F 

4KV  onboard  RAW  (quad) 

*990 

KDlt-Stt 

no  nonary  [LSI-ll/fcl™) 

$650  (approiciRate) 

KMi-J 

■tUM  onboard  CORE  (two  quad) 

11556 

KDil-R 

l6Kk  onboard  RAM  (two  quad) 

$2490 

MSiORIES 

HHVll-A 

mi  COBB  [quad) 

$990 

HflV  1 1 -AA 

4KW  FROM 

$175  (without  IC*a; 

MSVll-B 

RAM 

1625 

M5VU-BB 

mv  Rah 

$S50 

N5Y11-DC 

16KU  RAH 

$1375 

MSVl 1-EE 

52KH  RAM  (10  bits  with  purity) 

$2525 

INTERFACES 

BLVU 

aerial  line  unit 

$250 

DlV-J 

four- port  serial  line  unit 

$465 

DEtVli 

t 6-blt  parallel  line  unit 

$210 

DRVll-R 

DMA  parallel  unit 

$5&D 

DRYll-F 

wire-wrap  bus  foundation 

$275 

M.V11-A 

D/A  converter  (lZ  bits  with  four  channels) 

$900 

ADVH-A 

A/D  converter  (12  bits  with  16  channels) 

$1000 

IBVli-A 

IEEE -488  con iroller/talker/li stener 

$750 

KWll-A 

prcKraMtable  real-time  clock 

$600 

FEHI.PHEHA1S 

HXVll-BA 

dual  floppy  disks  with  controller 

$4>QG 

LSI  20 

DEC  writer  III  1®0  CF5  hardcopy  teminal 

$5990 

LM&D 

DECprlntor  I 180  CF5  line  printer 

$3240 

VT52 

DECseope  video  terrain*!  (24  X SO  characters) 

$2200 

Figure  7.  H1 1 compatible  options  from  DEC. 


The  individual  who  purchases  an  H11  or  other  LSI-11 
based  system  such  as  the  PDP-11/03™  is  provided  with 
a set  of  basic  tools  which  can  be  successfully  utilized 
under  the  right  circumstances.  However,  the  only  guar- 
antees are  those  of  product  reliability.  A computer  must 
be  programmed  to  perform  a specific  task,  and  this  can 
represent  a substantial  investment  in  time  and  money. 
No  computer  company  will  assume  responsibility  for 
the  fortunes,  good  or  bad,  of  the  end  user. 

A microcomputer  system,  especially  one  like  the  H11, 
can  represent  a substantial  investment  to  a small  busi- 
nessperson or  other  ambitious  and  innovative  individual, 
It  can  also  represent  a financial  risk.  When  the  technical 
ability  and  experience  is  small,  the  risks  are  correspond- 
ingly large.  Some  form  of  information  exchange  is 
essential.  Clubs  and  private  consultants  are  probably 
the  best  sources,  but  there  are  alternatives  such  as  the 
Heath  User’s  Group  (HUG)  and  the  Digital  Equipment 
Corporation  User's  Society  (DECUS™). 

General  information  can  be  obtained  from  these 
organizations,  and  software  can  be  exchanged  for  a 
nominal  fee.  However,  assistance  on  a specific  problem 
is  usually  too  much  to  expect.  Neither  organization  is  in 
the  software  debugging  and  consulting  business.  The 
main  function  of  HUG  is  to  disseminate  information 
about  Heath  computer  products.  New  products  and 
changes  or  improvements  in  old  products  are  likely 
topics  for  the  HUG  Newsletter.  DECUS  has  a somewhat 
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different  function.  The  publications  of  this  organization 
serve  as  a professional  forum  in  computing  techniques 
and  theoretical  developments.  Only  a smalt  proportion 
of  the  information  available  through  DECUS  can  be  ap- 
plied  directly  to  the  everyday  problems  of  H1 1 users. 

By  now  \\  should  be  obvious  that  the  H11  does  not  of- 
fer the  microcomputer  enthusiast  any  great  technologi- 
cal breakthroughs  in  hardware  performance  or  software 
sophistication.  There  are  a great  many  other  8-bit 
machines  which  can  supply  equal  performance  by 
means  of  S-10G  bus  options  and  well-designed  software 
packages.  Also,  the  H11  and  other  LSI-11  systems  are 
generally  more  expensive  than  equivalent  S-100  bus 
machines,  perhaps  because  of  the  lack  of  competition 
from  other  16-bit  microcomputers. 

However,  the  H11  has  advantages  which  cannot  be 
overlooked.  One  major  advantage  it  offers  is  security  to 
those  individuals  who  are  not  technically  inclined.  The 
key  is  hardware  and  software  systems  support.  Suppose 
a garage  shop  sells  600  memory  boards  for  an  S-100  bus 
computer.  When  the  manufacturer  goes  broke  due  to 
low  profit  margins  and  bad  management,  who  will  repair 
the  boards  when  they  fail  two  years  later?  A die-hard 
home  brew  experimenter  would  probably  relish  the  op- 
portunity to  repair  his  own  boards.  Unfortunately,  the  in- 
dividual who  can't  distinguish  a logic  probe  from  a foot- 
ball bat  would  be  In  trouble. 

Another  consideration  is  that  the  age  of  the  16-bit 
microcomputer  has  arrived.  Intel,  Zilog  and  Motorola 
have  announced  new  16-bit  microprocessors  which 
should  easily  outperform  the  H11  and  the  common  8-bit 
machines  by  a factor  of  five  or  more.  Since  the  S-100  bus 
was  designed  for  8-bit  machines,  specifically  the  8080,  it 
cannot  be  efficiently  upgraded  to  16-bit  microprocessors. 

Of  course,  16-bit  S-100  bus  microcomputers  are  al- 
ready available,  including  one  based  on  the  LSI-11  chip 
set,  but  they  are  kludges  at  best.  Each  16-bit  operation 
must  be  handled  as  two  8-bit  operations,  severely  de- 
grading the  performance  advantages  offered  by  a 16-bit 
data  path.  The  S*100  products  will  certainly  not  dry  up 
and  blow  away;  they  have  too  much  market  inertia.  How- 
ever, the  current  8-bit  machines  will  become  more  and 
more  difficult  to  support  as  the  new  16-bit  microcompu- 
ters takeover. 

Millions  of  dollars  have  been  invested  in  the  H11  and 
other  LSI-11  products.  They  will  be  around  for  many 
years.  The  asynchronous  16-bit  LSI-11  bus  will  also  ac- 
commodate new  16-bit  processors  as  technology  im- 
provements dictate.  Present  H 1 1 memories  and  inter- 
face boards  will  be  perfectly  usable  with  the  new  high 
performance  processors.  As  other  manufacturers  offer 
bus-compatible  modules,  the  Heath  and  DEC  prices  will 
have  to  come  down  to  remain  competitive. 

The  S-100  bus  became  a de  facto  8-bit  microcomputer 
standard  because  it  was  first.  Other  manufacturers 
adopted  it  because  of  the  market  inertia  which  had  been 
built  up.  In  fact,  this  bus  will  slow  the  introduction  of  the 
16-bit  microcomputer  more  than  any  other  single  factor. 
Too  much  has  been  invested  in  the  S-100  bus  for  if  to  be 
easily  displaced.  Unfortunately,  if  was  not  designed  as  a 
general-purpose  bus,  and  new  technological  advances 
were  not  taken  into  consideration. 

If  a standard  16-bit  microcomputer  bus  is  to  be 
adopted,  it  should  be  done  as  soon  as  possible.  Since 
the  LSI-11  was  the  first  16-bit  microcomputer,  perhaps 
its  bus  will  become  the  hobbyist  standard  of  the  near 
future.  On  the  other  hand,  there  are  probably  better 
alternatives,  such  as  Intel's  Multibus™.  In  any  case,  the 
H11  is  gaining  some  popularity  among  hobbyists  and 
home  computer  enthusiasts.  Heath  Company  and  the 
Digital  Equipment  Corporation  are  leading  the  way  into 
the  1980's  — the  decade  of  the  16-bit  microcomputer.  □ 
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INCOME  TAX  PREPARATION 


menu  products 


MICROCOMPUTERS 


MITS  300 

The  MITS  300  is  a microcomputer-based  In- 
tegrated business  system.  Available  in  two 
configurations,  a hard-disk  system  and  a flop- 
py disk  system,  the  MITS  300  is  a complete 
hardware  and  software  system. 


The  MITS  300  provides  capabilities  for  word 
processing,  inventory  control  and  accounting 
functions  including  general  ledger,  accounts 
payable,  accounts  receivable,  and  payroll. 

The  MITS  300  hard-disk  system  (MITS  300/55) 
is  priced  at  $15,950  and  the  floppy  disk  system 
(MITS  300/25}  Is  priced  from  $11,450.  The  AOS 
accounting  software  package  Is  available  for 
$4,000.  For  more  information  contact  Pertee 
Computer  Corp.,  Microsystems  Div.,  21111  Er* 
win  Stf  Woodland  Hills,  CA  91367,  (213) 
999-2020,  Nell  McElwee, 

CIRCLE  INQUIRY  NO,  121 

The  03- B 

The  C3-B  is  a fully  packaged  Winchester 
disk  based  microcomputer  system  in  a 42" 
equipment  rack.  The  system  includes  in  its 
minimal  configuration,  48K  of  static  RAM, 
Ohio  Scientific^  trfpfe  processor  CPU  board 
which  has  6502 A,  6000  and  Z-SO  microproces- 
sors, dual  floppy  disk  drives  for  program  and 
data  mobility,  and  a 74  million  byte  Winchester 
technology  fixed  disk. 


The  C3-B  system  comes  complete  with  OS- 
65U  disk  operating  system  with  extended 
BASIC,  This  operating  system  features  virtual 
data  files  and  directly  supports  high  perfor- 
mance file  structures  such  as  multi-key  ISAM. 

Single  unit  price  for  the  C3-B  is  $11,090. 
OEM  quantity  discounts  are  available.  For 
more  information  contact  Ohio  Scientific,  1333 
S.  Chllllcothe  Rd.,  Aurora,  OH  44202,  (216) 
562-3101, 
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PERIPHERALS 


Centronics  Introduces  High 
Performance  1200  BPS  Teleprinter 

The  Model  765  is  a teleprinter  in  the  higher 
asynchronous  transmission  speed  range  and 
is  available  in  eight  standard  configurations. 


Capable  of  sustaining  1200  baud  at  a 
minimum  of  200  cps,  the  microprocessor-con- 
trol led  Model  765  offers  a wide  variety  of 
features  appealing  to  users  of  public  switch  or 
private  communications  networks  and  those 
who  simply  wish  to  increase  their  throughput 
In  direct  connect  applications. 

High  throughput,  operational  flexibility, 
print  quality,  reliability  and  competitive  pricing 
all  make  the  Model  765  the  best  price/perfor- 
mance  teleprinter  available. 

The  three  optional  features  available  for  the 
eight  standard  configurations  include  expand- 
ed buffering  (2K  to  produce  a 3 K maximum}, 
quietized  cabinet  and  answer-back  capability. 

Prices  range  from  $2,975  for  the  765-1  KSR 
standard  unit  to  $2,980  for  the  765-8  RO  stan- 
dard unit  with  alternate  character  set.  For  more 
information  contact  Centronics  Data  Com- 
puter Corp.,  Hudson,  NH  03051,  (603)863-0111, 
Chuck  Clemente, 
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CalComp  Drum  Plotter 

The  Model  1012  Drum  Plotter  is  a low-cost, 
high-speed,  microprocessor- based  plotter  spe- 
cifically designed  for  remote  or  timesharing 
applications.  


The  desk-top  unit  can  operate  at  speeds  up 
to  10  inches  per  second  (ips),  with  a resolution 
of  .05mm,  The  plotter  has  four  pens  and  uses 
Z-fold  paper  11  inches  wide. 

The  Model  1012  comes  with  an  Integral  RS- 
232-C  controller  so  that  the  unit  also  can  con- 
nect directly  to  hose  computers  and  can  sup- 
port a variety  of  CRT  terminals,  A 256  byte  in- 
put buffer  is  standard,  along  with  switch- 
selectable  baud  rates  from  110  to  9600  baud. 
The  price  is  $6,500  in  single  quantities. 
Delivery  is  scheduled  for  January  1979.  For 
more  information  contact  California  Computer 
Products,  lnc.(  2411  W.  La  Palma  Ave.,  Ana- 
heim, CA  92801,  (714)  021-2541,  Carol  Felton. 
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DISKS 


FD200  Microfloppy  Disk  Drive 

The  FD250  is  a double-head  version  of  the 
double  density  FD200  Microfloppy  disk  drive. 
The  FD250  stores  up  to  437,500  bytes  without 
operator  Intervention,  Double-density,  hard  or 
soft  sectoring,  and  write  protect  are  all  stan- 
dard features.  The  unit  car  write  and  read  data 
on  both  sides  of  a diskette. 


Seek  time  for  the  FD250  is  25  msec,  track-to- 
track,  with  head  settling  time  of  10  msec,  (last 
track  addressed)  and  head  loading  time  of  35 
msec,  (maximum). 

For  more  information  contact  PCC,  Pertee 
Div.,  9600  Irondale,  Chatsworth,  CA  91311, 
(213)822-9222,  Nell  McElwee. 
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Double- Headed  Flexible  Disk  Drive 

The  FD650  is  a standard-sized  (8-inch), 
double-headed  flexible  disk  drive  capable  of 
recording  and  reading  data  on  both  sides  of  an 
IBM  (or  equivalent)  Diskette  2 or  2D.  The  new 
drive  also  features  double  density  recording  to 
offer  an  immediately  addressable  unformatted 
storage  capacity  of  1,6  megabytes, 


The  drive  is  housed  in  a die-cast  aluminum 
base  with  a molded  plastic  bezel  and  electric- 
ally locked  door. 

The  FD650  is  priced  at  $755  in  single  quanti- 
ties, OEM  quantity  discounts  are  available.  For 
more  information  contact  PCC,  Pertee  Div., 
9600  Irondale  Ave.,  Chats  worth,  CA  91311, 
(213)  822-9222,  Neil  McElwee, 
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TERMINALS 


DASI  744  Terminal 

The  new  DASI  744  terminal  Is  a modified 
Texas  Instruments  743  enhanced  with  switch 
selectable  parity,  El  A RS  232  interface  and 
cable,  answer  mode  and  acoustic  coupler. 


Its  additional  features  offer  greater  user  flex- 
ibility and  versatility.  The  switch  selectable 
parity  enables  users  to  communicate  with  any 
number  of  timesharing  devices.  The  EIA 
RS232  interface  and  cable  allows  direct  hook- 
up to  minicomputers  as  well  as  remote  access 
through  the  acoustic  coupler. 

Price  of  the  new  terminal  is  $1595.  For  more 
information  contact  Data  Access  Systems,  100 
Route  46,  Mountain  Lakes,  NJ  07046, 
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Graphics  Display  Terminal 

The  Princeton  8500 M Is  a user  program- 
mable, intelligent,  microprocessor  based  com- 
puter graphic  terminal  capable  of  operating  as 
a free  standing  computer  graphic  system. 
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The  unit  includes  provision  for  numerous  add- 
ons such  as  floppy  disk  and  DOS  (compatible 
with  Motorola  software)  and  contains  a combi* 
nation  of  other  unique  capabilities  and  tea* 
lures  such  as  expandable  RAM,  for  storing 
user  designed  characters  and  symbols;  repeal 
parameter  update,  allowing  data  compression; 
sophisticated  graphic  generation  capability  in- 
cluding conic  section,  shaded  and  textured 
vectors,  windowing  and  scaling. 

For  more  information  contact  Princeton 
Electronic  Products,  Inc.,  Dept.  H,  P.G.  Box 
101,  North  Brunswick,  NJ  08920,  (201)  297-4 448. 
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I/O  CARDS 

32-Channel  Analog 
Data  Acquisition  System 

A versatile  Data  Acquisition  System  design- 
ed to  Interface  analog  signals  with  the  Control 
Logic  MMi  microcomuter  provides  32  analog 
input  channels.  The  MM1-AI/AO  module  plugs 
directly  into  a slot  In  the  MMI  microcomputer 
PoVybuss  and  is  pi  n-for-pin  compatible  with  the 
MMI  system. 

A Real-Time  Pacer  Clock  system  included  in 
the  MM1-AI/AQ  provides  for  synchronization  of 
data  acquisition  with  real-world  time  and  also 
can  be  used  to  trigger  A/D  conversions  at  pre- 
cisely timed  interval.  Specific  frequency  of 
the  cry  stahcon  trolled  clock  Is  determined  by 
the  user.  Maximum  throughput  rate  is  28  KHz. 

Other  features  of  the  new  Data  Acquisition 
System  include  auxiliary  I/O  Interface,  sample 
and  hold  amplifier  and  an  optional  on  board 
power  supply. 

Accuracy  of  re  solution  with  the  MM1-A1/AO 
is  12  bits  with  norvlinearity  error  of  Vs  least 
significant  bit  typical  and  over-all  error  of  ± 1 
LSB. 

Also  offered  is  a separate  Analog  Input  only 
and  Analog  Output  only  modules  in  the  same 
7"  x 1CT  PC  card  format,  both  of  which  are 
plug-in  compatible  with  the  MMI  microcom- 
puter. 

Price  of  the  MM1-AI/AO  is  $1,050,  Delivery  is 
30  days  ARQ,  For  more  Information  contact 
Control  Logic,  fnc„  Nine  Tech  Cir,  Natick,  MA 
01760,  (617)  655-1170. 
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Broder  Logic  Trainer™ 

Trains  students  without  previous  electronic 
background  for  digital  electronic  related 
assignments.  Improves  and  grades  the  ability 
of  technicians,  designers,  engineers,  technical 
writers,  buyers,  etc. 


Physical  logic  state  manipulation  and  the 
visual  display  make  for  fast  and  retained  learn- 
ing. Extremely  practical  problems  are  related 
to  computers,  communications,  etc. 

A manual,  40  digital  problems,  and  a 9V  bat- 
tery are  included.  Requires  no  wire  or  1C  mani- 
pulation. Price  Is  $69.95  each.  For  more  infor- 
mation contact  LJ.  Broder  Enterprises  lnc,H 
3192  Darvany  Dr„  Dallas,  TX  75220,  (214) 
357-7763,  Audrey  Broder, 
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Easily  Customized 
Video  Terminal  Board 

The  VideoTerm  is  an  Intel  Multibus™  and 
NSC  compatible  video  terminal  board  with 
microprogrammed  control  codes. 


The  Model  VT-103A  provides  I/O  controlled 
raster-scan  display  for  Intel  SBC/NSC  BLC 
computers.  It  generates  a 96  character  ASCII 
subset  in  7x9  font,  with  any  combination  of 
normal,  reverse  video  and  blink.  Custom  fonts 
can  be  developed  via  bipolar  PROM.  Direct  cur- 
sor positioning,  11  other  cursor  functions  and 
read  back  of  cursor  position  and  screen  data 
are  under  board  control. 

The  board  has  an  8-bit  keyboard  port  which 
can  operate  in  a polled  or  interrupt  mode.  Com- 
posite and  direct  drive  video  outputs  are  pro- 
vided. 

The  VideoTerm  is  priced  from  $495;  quantity 
discounts  are  offered.  For  more  information 
contact  Datacube  SMK  Inc,,  670  Main  St,, 
Reading,  MA  01867,  (617)  944-4600,  J.  Stewart 
Dunn,  Marketing 
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Single  Board 

Magnetic  Tape  Controller 

The  Dllog  \ Magnetic  Tape  Controller 
couples  up  to  eight  7-  or  9-track  magnetic  tape 
drives  to  LSI-1 1 based  computer  systems.  The 
controller  is  completely  contained  on  one 
quad  module  that  occpies  two  device  locations 
in  an  LSI-11  quad  backplane. 


The  single  board  design  incorporates  a 
microprocessor  to  reduce  component  count. 
The  microprocessor  makes  possible  on-board 
automatic  self-test  diagnostics  that  permit 
malfunctions  to  be  visually  isolated  to  the 
computer,  the  controller  or  the  tape  drives. 


Quantity  one  price  is  $2,295.  Delivery  is  30 
days.  Formers  information  contact  Distributed 
Logic  Corp,,  12800  "G”  Garden  Grove  Blvd., 
Garden  Grove,  CA  92643,  (714)  534-8950. 
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MEMORY  CARDS 


Memory  Upgrades  for  Wang  2200 

A new  memory  upgrade  service  is  being  of- 
fered for  owners  Of  the  Wang  2200  A,  B,  C,  T or 
S processors, 

A,  T or  S memory  board  which  now  supports 
8K  bytes  of  RAM  can  be  upgraded  to  16  kilo- 
bytes. The  original  Wang  board  is  used. 

An  A,  B or  C memory  board  which  now  sup- 
ports 4K  bytes  of  RAM  can  be  upgraded  to  8 
kilobytes.  The  original  Wang  board  is  used. 

Rarity  of  parts  to  upgrade  A,  B,  or  G memory 
makes  its  pricing  higher  than  that  of  I or  S 
board.  Prices  are  $495  for  T,  S upgrade  and 
$596  for  A,  B,  C upgrade.  For  more  information 
contact  Digimates,  Inc.,  Box  593,  Littleton,  CO 
80120,  (303)  733*1377,  Gus  Galabrese. 
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PET  Memory 

Up  to  20K  bytes  of  storage  are  provided  on 
one  low  cost  add  on  memory  card  for  Commo- 
dore's PET  microcomputer. 

Adaptor  hardware  allows  use  of  PET'S  inter* 
nal  power  supply  or  user  supplied  external  sup- 
ply. User  has  option  to  install  memory  card 
either  inside  PET  or  externally  in  user  supplied 
cabinetry. 

4K  static  memory  technology  is  used,  guar- 
anteeing card  will  work  at  the  PET  2000's  full 
rated  speed.  Single  quantity  price  is  $695.  For 
more  Information  contact  Digimates,  lnc,r  Box 
593,  Littleton,  CO  80120,  (303)  733-1377. 
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Magnetic  Bubble  Memory 
Product  Family  from  Tl 

The  TIB303  is  a quarter-mill  Ion-bit  magnetic 
bubble  memory  featuring  brock  replicate. 
Operating  temperature  range  is  0-50  *C.  Price 
is  $500. 


The  TIB02Q3  is  a 92K  bit  magnetic  bubble 
memory  with  chevron  propagating  element 
design.  Price  is  $125. 

The  BKA0203A  is  an  assembled  and  tested 
printed  circuit  board  subassembly  complete 
with  T1802G3  magnetic  bubble  memory.  Price 
is  $250 

TM £5502/99 16  is  a MOS  controller  1C  that 
provides  an  interface  between  a TMS990Q  or 
TMSB080  microprocessor  and  the  bubble  mem- 
ory. Price  is  $50. 

The  BCA0200A  is  an  assembled  and  tested 
printed  circuit  board  subassembly  complete 
w i th  TMS5502/991 6 MOS  control  ler  and  mating 
microprocessor  connector/cable  assembly. 
Price  is  $250. 

For  more  information  contact  Texas  Instru- 
ments Inc.,  P.O.  Box  5012,  Dallas,  TX  75222, 
(214)  238-2481,  Dan  Garza  or  Reed  Trask. 
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QUEST  Cosmac  Super  Elf  Computer  $106.95 


Compare  features  belore  you  decide  lo  buy  any 
other  computer.  There  is  no  other  computer  on 
the  market  today  that  has  all  the  desirable  bene- 
fits of  the  Super  Ell  lor  so  liflle  money.  The  Super 
Ell  is  a small  single  board  computer  lhal  does 
many  big  things.  It  is  an  excellent  compiler  for 
(raining  and  for  teaming  programming  with  its 
machine  language  and  yet  it  is  easily  expanded 
with  additional  memory.  Tiny  Basie.  Ascii 
Keyboards,  video  character  generation,  etc. 
The  Super  Elf  includes  a ROM  monitor  for  pro- 
gram loading,  editing  and  execution  with  SINGLE 
STEP  for  program  debugging  which  is  not  in 
eluded  in  others  at  the  same  price.  With  SINGLE 
STEP  you  can  sea  the  microprocessor  chip 
operating  with  the  unique  Guest  address  and 
data  bos  displays  belore,  during  and  after 
executing  instructions.  Also,  CPU  mode  and  In- 
struction cycle  are  shown  on  several  LED  indica- 
tor lamps. 

An  RCA  1061  video  graphics  chip  allows  you  to 
connect  to  your  own  TV  with  an  inexpensive  video 
modulator  to  do  graphics  and  games.  There  is  a 
speaker  system  included  for  writing  your  own 
music  or  using  many  music  programs  already 
written.  The  speaker  amplifier  may  also  be  used 
to  drive  relays  for  control  purposes. 

A 24  key  HEX  keyboard  includes  16  HEX  keys 
plus  load,  reset,  run,  input,  memory  protect, 


memory  select,  monitor  select  and  single  slop 

Large,  on  board  displays  provide  output  and  op- 
tional high  and  low  address  There  is  a 44  pin 
standard  connector  lor  PC  cards  and  a 50  pin 
connector  for  the  Guest  Super  Expansion  Board . 
Power  supply  and  sockets  lor  all  IC's  are  in- 
cluded in  the  price  plus  a detailed  90  page  instruc- 
tion manual. 

Many  schools  and  universities  are  using  the 
Super  Ell  as  a course  oi  study.  OEM's  use  il  lor 
training  and  research  and  development. 
Remember,  other  computers  only  offer  Super  Elf 
features  at  additional  cost  or  nol  at  all.  Compare 
belore  you  buy.  Super  Ell  Kkl  Si 06, 95,  High 
address  option  $6.95.  Low  address  option 
$9.95,  Custom  Hardwood  Cabinet  wilh  drilled 
and  labelled  front  panel  124.95.  NICad  Battery 
Backup  Kit  54.95,  All  kits  and  options  also  come 
completely  assembled  and  tested. 

Quesldala.  a 12  page  monthly  sollware  publica- 
tion lor  1 602  computer  users  is  available  by  sub- 
scription lor  512.00  per  year 

Tiny  Ba$  ic  for  AN Y 1 802  System 

Cassette  Si 0.00  On  ROM  Monitor  536. 00. 
Soper  Ell  owners,  30%  off  .Object  code  listing  or 
paper  laps  with  manual  $5. SO. 

Original  ELF  Kit  Board  514,95, 


Super  Expansion  Board  with  Cassette  Interlace  $89.95 


This  is  truly  an  astounding  value!  This  board  has 
been  designed  lo  allow  you  io  decide  how  you 
want  it  optioned.  The  Super  Expansion  Board 
comes  with  4Kal  low  power  RAM  fully  address- 
able anywhere  in  64 K with  buHt-in  memory  pro- 
tect and  a cassette  Interlace.  Provisions  have 
been  made  for  all  other  options  on  the  same 
board  and  il  fits  neatly  into  the  hardwood  cabinet 
alongside  the  Super  Elf,  The  board  includes  slots 
lor  up  to  6K  Of  EPROM  (2700.  2750,  2716  or  Tl 
2716)  and  is  fully  socketed  (512.00  value). 
EPROM  can  be  used  for  the  monitor  and  Tiny 
Basic  or  other  purposes. 

A IK  Super  ROM  Monitor  119,95  is  available  as 
an  on  board  option  In  2700  EPROM  which  has 
been  preprogrammed  wilh  a program  loader/ 
editor  and  error  checking  mulli  Hie  cassette 
read/wrrte  soHware,  (reiocatibie  cassette  file) 
another  exclusive  from  Quest.  It  includes  register 
save  and  readout,  video  graphics  driver  wilh 
blinking  cursor  and  block  move  capability.  The 
Super  Monitor  is  written  with  subroutines  allow- 
ing users  to  take  advantage  of  monitor  functions 


simply  by  calling  them  up  Improvements  and 
revisions  are  easily  done  with  Ihe  monitor.  Il  you 
have  the  Super  Expansion  Board  and  Super 
Monitor  the  monitor  Is  up  and  running  al  the  push 
of  a button. 

Other  on  board  options  include  Parallel  In  pul 
and  Oulpul  Ports  with  full  handshake  They 
allow  easy  connection  of  an  ASCII  keyboard  to  the 
input  port.  RS  232  and  20  m a Current  Loop  lor 
teletype  or  other  device  are  on  board  and  if  you 
need  more  memory  there  are  two  S-10B  slots  tor 
static  RAM  or  video  boards.  A Godboul  &K  RAM 
board  is  available  for  $127.95.  Parallel  I/O  Porte 
$9.eSf  RS  232  $4.50,  TTY  26  ma  l/F  $1.95, 
s-100  $4,50  . A 50  pin  connector  set  with  ribbon 
cable  is  available  at  SI 2.50  lor  easy  connection 
between  the  Super  Elf  and  the  Super  Expansion 
Board, 

The  Power  Supply  lor  the  Super  Expansion  Board 
is  a 5 amp  supply  with  + 0v  ± 18v  + I2v  - 5v. 
Regulated  voltages  are  +5v  & +I2v  $29.95. 
Deluxe  version  includes  Ihe  case  at  $39.95. 
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Sinclair  Vh  Digil  Multimeter 

Batt./ACoper.  tmVand  ,tNA  resolution.  Resis- 
tances 20  meg.  1%  accuracy.  Small,  portable, 
completely assem.  incase,  1 yr,  guarantee.  Best 
value  ever!  S59.95 

Stopwatch  Kit  $26.95  1 

Full  six  digil  battery  operated.  2-5  volts. 

3. 2760  MHz  crystal  accuracy.  Times  to  59 
min,,  59  sec,,  99 1/100  sec.  Times  sld.,  spill 
and  Taylor.  7205  chip,  all  components  minus 

Uiftnn  M Arlif  If  It  CC3  QpE% 

case,  Full  instructions. 

v io  bo  Mouui  aior  ml  jtj  .yD 

Convert  your  TV  set  Into  a high  quality  monitor 
without  affeciing  normal  usage.  Complete  kit 
with  lull  instructions. 

D Connectors  RS232 

25  Pin  Submlniaiures 

DB25P  2.95  DE9P  1,50 

nnocc  O flE  riCOC  HI  fic 

2.5  MHz  Frequency  Counter  Kit 

Complete  kit  less  case  $37.50 

Cover  1.50  DA15P  2,10 

RS232  Comptele  Set  6 50  DAI 55  3,10 

30  MHz  Frequency  Counter  Kil 

Complete  kit  less  case  $47,75 

Prescaler  kit  to  350  MHz  $19.95 

S-100  Computer  Boards 

@K  Static  RAM  rn  $127.00 

16K  Static  RAM  Kit  265.00 

1978  ID  Update  Master  Manual 

1970  1C  Update  Master  Manual  $24. 50,  Com- 
plete 1C  dale  selector.  2175  pg.  Master  refer- 
ence guide,  Over  42,000  cross  references, 
Free  update  service  through  1978.  Domestic 
postage  $3.50.  Foreign  $6.00 

24 K Static  RAM  Kit  423.00 

32K  Dynamic  RAM  Kit  449,00 

64 K Dynamic  RAM  Kit  945,00 

8K/16K  Eprom  KH  {less  PROMS)  $09.00 

Video  interlace  Kit  $139.00 

Motherboard  $39.  Extender  Board  SO. 99  A 

Auto  Clock  Kit  $15.95 

DC  duck  with  4-, 50"  displays.  Uses  National 
MA-1Q12  module  with  alarm  option.  Includes 
light  dimmer,  crystal  timehase  PC  boards,  Fully 
regulated,  comp,  instructs.  Add  $3.95  lor  beau- 
tiful dark  gray  case.  Best  value  anywhere. 


RCA  Cosmac  VIP  Kit  229.00 

video  computer  with  names  and  graphics. 


Hot  a Cheap  Clack  Kit  $14.95 

Includes  every! hi ng  except  case.  2- PC  boards. 
6-. 50*  LED  Displays.  5314  cluck  chip,  trans- 
former, all  components  and  full  instrucs.  Green 
and  orange  displays  also  avail.  Same  kit  w/.fiQ 
displays.  Red  only,  $21.95 


60  Hz  Crystal  Time  Base  Kil  $4,40 

Converts  digital  clocks  from  AC  line  frequency  lo 
crystal  lime  base.  Oulstanding  accuracy.  Kit  in- 
cludes: PC  board.  MM5369,  Crystal,  resistors, 
capacitors  and  trimmer. 


Digital  Temperature  Meier  Kit 

Indoor  and  outdoor.  Switches  back  and  forth 
Beautiful.  50"  LED  readouts.  Nothing  like  Jt 
available.  Reeds  no  additional  parts  lor  com- 
plete, full  operation.  Will  measure  -100*  to 
-h200jF.  tenths  oi  a degree,  air  or  liquid, 
Very  accurate.  $39.95 

Beautifulhardwoodcasew/bezei  $11.75 


NICad  Battery  Fixer/Charger  Kit 

Opens  shorted  cells  that  won't  hold  a charge 
and  I hen  charges  them  up,  alt  in  one  kit  w/fuN 
paris  and  instructions  $7,25 


PROM  Eraser 

Ultraviolet,  assembled 


$49  95 


Clock  Calendar  Kil  $23.95 

CT7015  direct  drive  chip  displays  date  and 
time  on  .6"  LEDS  with  AM -PM  Indicator. 
Alarm/doze  feature  includes  buffer.  Complete 
with  all  parts,  power  supply  and  instructions, 
less  case. 


TEAMS:  S5.00  min.  order  U.S.  Funds.  Calif  residents  add  6%  lax. 
BankAmerlcard  and  Master  Charge  accepted. 

Shipping  charges  will  be  added  an  charge  cards. 


FREE:  Send  for  your  copy  of  our  NEW  1978 
QUEST  CATALOG,  Include  28s  stamp. 
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TEST  EQUIPMENT 


Second  Generation  S-100  Bus 
Extender  Board  Kit 

The  Mullen  TB-2  Extender  Board  Kit  retains 
the  price  of  its  predecessor,  but  offers  several 
new  features. 


The  built-in  logic  probe  now  reads  into  a 
7-segment  display,  and  also  includes  a pulse 
catcher  plus  an  LED  whose  brightness  corre- 
s ponds  to  the  duty  cycle  of  a pulse  stream. 

The  TB-2  also  Incorporates  features  of  the 
previous  model:  links  in  the  power  supply  lines 
for  current  m easu re ment/fuefng/tnde pendent 
supply  switching;  an  edge  connector  label  that 
identifies  power,  ground,  and  S-100  bus  signal 
pins;  full  width  board  size  to  aliow  use  of  card 
guides;  and  gold  plated  edge  connector  teeth 
that  stand  up  to  repeated  insertions. 

The  board  lists  for  $35.  For  more  information 
contact  Mullen  Computer  Products,  P.Q,  Box 
6214,  Hayward,  CA  94545,  (415)  783*2866,  Bob 
Mullen. 

CIRCLE  INQUIRY  NO.  134 

New  Programmable  Pulse  Generators 

Models  1505  and  1506  are  two  program- 
mable pulse  generators  with  enhanced  output 
capabilities.  Designed  for  automatic  test  sys- 
tem applications  requiring  subnanosecond  rise- 
time,  the  1505  and  1506  feature  subnanosec- 
end  ECL  Pulse  Drivers  (5QQpS)and  3n$  timing. 


Based  on  the  proven  output  design  of  the  EH 
1503,  the  single-channel  1505  and  the  dual 
channel  1506  can  drive  the  fastest  digital  logic 
circuits.  Each  model  can  be  easily  Integrated 
into  an  automatic  test  system  through  external 
triggering,  gate  inputs  and  three  trigger  outputs. 

Price  for  the  1505  is  $5595.  The  1506  is  at 
$8150.  Delivery  within  90  days,  For  more  infor- 
mation contact  EH  International,  Inc.,  515  11th 
St.,  P.O.  Box  1289,  Oakland,  CA  94604,  (415) 
834-3030. 

CIRCLE  INQUIRY  NO.  135 


POWER  SUPPLIES 


Sofa's  New  Micro/Minicomputer 
Regulators 

The  expanded  Soia  line  features  two  new  60 
Hz  models  with  140  and  250  VA  load  ratings  to 
accommodate  low-power  devices  such  as  CRT 
terminals,  point-of-sale  systems,  word  pro- 
cessing equipment  and  energy  management 
instrumentation. 


Designed  to  reject  two  types  of  noise  con- 
sidered most  disturbing  to  electronic  equip- 
ment, the  regulators  provide  transverse -mode 
noise  attenuation  of  60  dB  in  addition  to 
common-mode  noise  attenuation  of  120  dB. 

For  more  information  contact  Sola  Electric, 
1717  Busse  Rd.,  Elk  Grove  Village,  1L  60007, 
(312)  439-2800. 

CIRCLE  INQUIRY  NO.  136 

COMPONENTS 

Plugs  and  Sockets  for 
Carrying  High  Voltages 

Hlghvol  connectors  conduct  voltages  of  up 
to  20  KV  DC  in  confined  spaces,  while  having 
no  adverse  affect  on  adjacent  components. 


The  standard  range  comprises  12  types  of 
connector  — 9 female  and  3 male  — all  of 
which  can  be  supplied  as  single  connectors  or 
made  up  as  double-ended  connectors  in  any 
combination. 

Each  Mighvol  connector  can  be  supplied  In 
one  of  three  grades  of  Polyethylene  — low 
density,  high  density  or  flame  retardant  — and 
comes  complete  with  integral  cable  of  up  to  10 
amp  capacity. 

For  more  information  contact  Hlghvol  Con- 
nectors Ltd  through  their  U.S,  agent,  English 
Sales  Associates,  23011  Moulton  Pkwy,  Suite 
D-S,  Laguna  Hills,  CA  92653,  (714)  770-2727. 

CIRCLE  INQUIRY  NO.  137 

Stand-Off  LED  Display  Socket  for 
Plug-In  Applications 

The  Model  1 802-1 4-CN-B  is  a new  standard 
Stand-Off  LED  Display  Socket  available  from 
Garry  Manufacturing.  The  new  product  is  a 
molded  14-position  Dual-in-Line  (DIP)  socket 
that  provides  a 0.830-inch  stand-off  when  dip- 
soldered  to  a printed  circuit  board. 


Contacts  of  the  socket  are  precision  screw 
machine  brass  parts  gold-plated  over  nickel 
with  four-tine,  beryllium  spring  clips,  gold  over 


nickel-plated.  The  stand-off  body  insulator  is 
molded  of  Valox  SE-0  grade,  flame- retard  ant 
polyester. 

Prices  range  $4.00  to  $1.25,  depending  on 
quantity.  Delivery  is  2-4  weeks.  For  more  infor- 
mation contact  Garry  Manufacturing  Co.,  1010 
Jersey  Ave.,  New  Brunswick,  NJ  08902,  (201) 
545-2424,  Harry  A.  KoppeJ. 

CIRCLE  INQUIRY  NO.  13fl 

16-Channel,  12-Bit  Integrated  Circuit 

The  AD363  is  a complete,  16-channel,  12-bit 
integrated  circuit  data  acquisition  system 
which  allows  users  to  mix  single-ended  and 
differential  signals  and  select  either  without 
hard  wiring. 

The  device  is  packaged  In  two  hermetic  32-pin 
metal  Dl  Ps  and  offers  true  12-bit  accuracy, 
guaranteed  no  missing  codes  over  tempera- 
ture and  30  kHz  throughput  rate. 

The  two  hermetic  packages  include  two 
8-channel  multiplexers,  a differential  amplifier, 
a sample-and-hold  circuit,  a latched  channel 
address  register,  an  input  mode  control,  con- 
trol logic  and  a 12-bit  AID  converter,  which  in- 
cludes a fast  buffer  amplifier  for  external  ap- 
plication and  a precision  reference  for  external 
application. 

Price  is  $139,50  in  100's.  For  more  informa- 
tion contact  Analog  Devices  Semiconductor, 
829  Woburn  St.,  Wilmington,  MA  01887,  (617) 
935-5565,  Doug  Grant. 

CIRCLE  INQUIRY  NO.  146 

120-Pin  P.C.  Connector  Offers 
Low  Insertion/Withdrawal  Force 

The  Hypertac®  KA  120  contact  P.C,  connec- 
tor features  a patented  contact  design  that 
makes  a reliable  electrical  connection  while  re- 
quiring only  a 7.5  lb.  insertion/withdrawal  force. 


In  addition  to  standard  rear  removable  con- 
tacts, this  connector  offers  front  removal  con- 
tacts that  can  easily  be  replaced  without 
removal  of  the  connector  Itself  in  mother  board 
applications.  Keyed  guide  pins  insure  precise 
alignment  during  insertion. 

The  Hypertac  is  priced  from  approximately 
$.50  per  mated  line.  For  more  information  con- 
tact Hypertrontcs  Corp.,  2352  Main  St,,  Con- 
cord, MA  01742,  (617)  897-3236,  Dick  Downey. 

CIRCLE  INQUIRY  NO.  147 

Miniature  Selector  Switch 

A DIP  socket  compatible  10-position  1 pole 
0-4  repeating  selector  switch  has  ,100  x ,300 
centers.  This  -65  version  of  the  2300  Series 
MICRO-DIP  occupies  only  one  half  of  a 14-pln 
1C  socket,  or  can  be  soldered  directly  to  a 
printed  circuit  board. 
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Rockwell  AIM  65 

The  Head-Start  in  Computers 


AIM  65  Technical  Overview 


THERMAL  PRINTER 

Most  desired  feature  on  low-cost 
microcomputer  systems  . 

* Wide  20-column  printout 

« Versatile  5x7  dot  matrix  format 

* Complete  64-character  ASCII  alphanumeric 
formal 

* Fast  120  lines  per  minute 

* Quiel  thermal  operation 

* Proven  reliability 

FULL-SIZE  ALPHANUMERIC  KEYBOARD 

Provides  compatibility  with  system  terminals . . 

* Standard  54  key,  terminal -style  layout 

* 26  alphabetic  characters 

* 10  numeric  characters 
» 22  special  characters 

* 6 control  functions 

* 3 user-defined  I unctions 

TRUE  ALPHANUMERIC  DISPLAY 

Provides  legible  and  lengthy  display  . . 

* 20  characters  wide 

* TG-segment  characters 

* High  contras l monolithic  characters 

* Complete  64-character  ASCII  alphanumeric 
format 

PROVEN  R6S00  MICROCOMPUTER 
SYSTEM  DEVICES 
Reliable,  high  performance  IVMQ3 
lech  nofogy  . 

* R6502  Central  Processing  Unit  (CPU), 
operating  at  1 MHz. 

Has  65 K address  capability,  13  addressing 
modes  and  true  index  capability.  Simple,  but 
powerful  56  instructions. 

* Read/Write  Memory,  using  R21 14  Static  RAM 
devices.  Available  in  1 K byte  and  4K  byte 
versions. 

* 6K  Monitor  Program  Memory,  using  R2332 
Static  ROM  devices.  Has  sockets  to  accept 
additional  2332  ROM  or  2532  PROM  devices,  to 
expand  on-board  Program  Memory  up  to  20K 
byles 

* R6S32  RAM-lnput/Output-Timdr  (RIOT) 
combination  device  Multipurpose  circuit  for 
AIM  65  Mo  nil  or  functions 

* Two  R6522  Versatile  Interface  Adapter  (VIA) 
devices,  which  support  AIM  65  and  user 
functions.  Each  VIA  has  two  parallel  and  One 
serial  B-bil,  bidirectional  l/G  ports,  two  2-bit 
peripheral  handshake  control  tines  and  two 

I ully-pro  gramma  bib  16-hit  interval  hmer/event 
counters. 

BUILT-IN  EXPANSION  CAPABILITY 

* 44- Pin  Applicalion  Connector  lor  peripheral 
add-ons 

* 44-Pin  Expansion  Connector  has  full  system 
bus 

* Both  connectors  are  KlM-l  compatible 

TTY  AND  AUDIO  CASSETTE  INTERFACES 

Standard  inlerlace  to  low-cost  peripherals  . . 

* 20  m a.  current  loop  TTY  interface 

* Interface  for  two  audio  cassette  recorders 
« Two  audio  cassette  formats:  ASCII  KIM-1 
compatible  and  binary,  blocked  file  assembler 
compatible 

ROM-RESIDENT  ADVANCED  INTERACTIVE 
MONITOR 

Advanced  features  found  only  on  larger 
syslems  . , 

* Monitor-generated  prompts 

* Single  keystroke  commands 

* Address  independent  data  enlry 

* Dehug  aids 

* Error  messages 

* Option  and  user  interface  linkage 


ADVANCED  INTERFACE  MONITOR 

COMMANDS 

Major  Function  Entry 

{RESET  Button)— Enter  and  initialize  Monitor 
ESC— Re-enter  Monitor 
E —Enter  and  initialize  Text  Editor 
T -Re-enter  Text  Editor 
N —Enter  Assembler 
jS  “Enter  and  initialize  BASIC  Interpreter 
6 Re-enter  BASIC  Interpreter 

I ns  I ruction  Entry  and  Disassembly 

I —Enter  mnemonic  instruction  entry  mode 
K —Disassemble  memory 
Display/ Alter  Registers  and  Memory 
—Alter  Program  Counter  to  (address) 

A —Alter  Accumulator  to  {byte) 

X — Alter  X Register  to  (byte) 

Y —Alter  Y Register  to  (byte) 

P -Alter  Processor  Status  to  (byte) 

S —Alter  Stack  Pointer  to  (byte] 

R —Display  all  registers 
M —Displays  four  memory  locations,  starting 
a i (address) 

(SPACE)- Display  next  tour  memory  locations 
f —Alter  current  memory  location 

Manipulate  Breakpoints 

ft  —Clear  all  breakpoints 
4 —Toggle  breakpoint  enable  on/off 
B -Set  one  to  four  breakpoint  addresses 
? —Display  breakpoint  addresses 

Control  I n struct! Oh/Trace 

G —Execute  user’s  program 
Z —Toggle  instruction  trace  mode  on/off 

V —Toggle  register  trace  mode  on/off 
H —Trace  Program  Counter  history 

Control  Peripheral  Devices 

L —Load  object  code  into  memory  from 
peripheral  I/O  device 

0 —Dump  object  code  to  peripheral  I/O 
device 

1 —Toggle  Tape  i control  on/ofl 

2 —Toggle  Tape  2 control  on/ofl 

3 —Verily  tape  checksum 

CTRL  PRINT— Toggle  Printer  on/off 
LF  —Line  Feed 

PRINT— Print  Display  conlenls 

Call  User-Defined  Functions 

FI  —Call  User  Function  1 
F2  —Call  User  Function  2 
F3  —Call  User  Function  3 

Text  Editor  Commands 

R —Read  lines  into  text  buffer  from  peripheral 
I/O  device 

I —Insert  line  into  text  bulfer  from  Keyboard 
K —Delete  current  line  of  text 
(SPACE)— Display  current  line  of  text 
L — List  lines  of  (ext  to  peripheral  J/O  device 
U —Move  up  one  line 
D —Move  down  one  line 
T —Go  to  top  line  Of  texl 
0 —Go  to  bollom  line  of  text 
F —Find  character  string 
C —Change  character  string 
O — Ouil  Text  Editor,  return  to  Monitor 

LOW  COST  PLUG-IN  ROM  OPTIONS 

* 4K  Assembler  — symbolic,  two-pass 

* BK  BASIC  Interpreter 

POWER  SUPPLY  SPECIFICATIONS 

* + 5 VDC  ' 5%  regulated  2.0  amps  (max) 

* *24  VDC  + 1S^  unregulated  @ 2.5  amps  {peak) 
0.5  amps  (average) 


AIM  65  (IK)  S375.00  C$15.00) 

AIM  05  (4K)  3450.00  ('$15.00) 
Assembler  ROM  — Add  505.00 
BASIC  Interpreter  — Add  $100.00 
Power  Supply  — Add  $45.00 

'Shipping  and  handling  charge. 
Calif  residents  add  6^  sales  tax 


MONEY  BACK  GUARANTEE 


If  you  are  not  convinced  that  the  AIM  65  is  the  best  of  its  kind  on  the  market, 
we  will  relund  your  money  immediately. 


HMDS®  international 


t 


Rockwell’s  AIM  65  Advanced  Interactive  Microcomputer  can  get  you  into  (he  exciting  world  of 
microcomputers  a lot  easier  and  at  a lower  cost  than  you  may  have  thought  possible  And  you’ll  be 
working  with  the  6560  family,  the  advanced  slate-ol-lhe-arl  NMQS  system  thaTs  an 
ever  increasing  favorite  lor  new  commercial  and  hobbyist  applications. 

As  a learning  aid,  AIM  65  gives  you  an  assembled,  versatile  microcomputer  system  with  a 
lullsize  keyboard.  20-character  display  and.  uniquely,  a thermal  printer.  An  on-board  Advanced 
Interactive  Monitor  program  provides  extensive  control  and  program  development  functions.  And 
Our  AIM  65  User's  Manual  will  help  you  along  each  step  of  the  way. 

You'll  master  fundamentals  rapidly.  Then  you'll  appreciate  the  fact  that  unlike  the  computer 
"toys"  on  ihe  market,  AIM  65  offers  flexibility  and  expandability  you  would  expect  (o  Find  in  a 
sophisticated  microcomputer  development  system. 

THERMAL  PRINTER  GIVES  YOU  HARO  CORY  — FAST  AND  QUIET, 

AIM  65’s  20-cOlumn  Thermal  Printer  prints  on  low-co&t,  thermal  roll  paper  at  a fasl  120  lines  per 
minute.  It  produces  all  of  the  standard  64  ASCII  characters  with  a crisp-printing  five-by-seven  dot 
matrix.  AIM  65’s  on-board  printer  is  a unique  lea  lure  lor  a low-cost  computer. 

EXTENDED  ALPHANUMERIC  DISPLAY  IS  BUILT  FOR  UNDERSTANDING,  NOT 
DECIPHERING, 

AIM  65  comes  with  a 20-character  (rue  Alphanumeric  Display.  Information  Is  displayed  with 
bright,  magnified  16-segmeni  fom  monolithic  characters.  H's  both  unambiguous  and  easily 
readable. 

FULL-SIZE  KEYBOARD  IS  DESIGNED  FOR  HUMANS,  NOT  ELVES. 

AIM  65's  termmal-slyle  keyboard  frees  you  from  the  hassles  of  fumbling  around  with  a liny 
calculator-type  keypad.  And  its  54  keys  provide  70  different  alphabetic,  numeric,  control  and 
special  funcUons, 

ON-BOARD  ADVANCED  INTERACTIVE  MONITOR  GETS  YOUR  PROGRAMS 
UP  AND  RUNNING, 

The  RGM-resideni  AIM  65  Advanced  Interactive  Monitor  Program  provides  a comprehensive  set 
of  easy-to-use,  single-keystroke  commands  for  debugging  your  programs,  and  offers  features 
normally  available  only  in  larger,  expensive  microcomputer  development  systems.  And  wifh  the 
ASM  65  Monitor,  ihere's  no  guesswork  involved;  Ihe  Monitor  gives  a self-explanatory  prompt  when 
it  needs  information  and  it  will  generate  a meaningful  error  message  if  an  error  has  occurred 
The  AIM  65  Monitor  includes  commands  to 

* Enter  and  edil  programs  directly  — no  "opcode"  memorization 

• List  programs  on  Printer  or  TTY 

■ Display/ alter  registers  and  memory 
» Set  breakpoints,  trace  and  debug  program  execution 

• Control1  tbe  Thermal  Printer 

* Transfer  information  to/from  alteched  Cassette  Recorders  or  TTY 

• Execute  programs  in  on-board  or  external  RAM,  ROM  Or  PROM  memory 

* Interface  Ihe  optional  AIM  65  Assembler  and  BASIC  Interpreter 

AIM  65’S  ADVANCED  R650U  NMOS  ARCHITECTURE- 

The  R6502  Ceniral  Processing  Unit  is  Ihe  heart  of  the  AIM  65.  It  provides  demonstrated  speed  and 
simplicity,  plus  65K  addressability  and  the  power  of  a 56-command,  minicomputer- fifes 
Instruction  set. 

The  H6532  RAM-Input/Outpul-Timer  (RIOT)  combination  device  is  used  by  the  AIM  65 
Monitor  for  scratchpad  memory  and  Keyboard  operations. 

Two  R6522  Versatile  Interface  Adapter  (VIA)  devices  are  provided.  One  device  supports  AIM 
65‘s  Thermal  Printer  and  Ihe  TTY  and  Cassette  Interfaces,  the  other  supports  two  user  ■dedicated 
0-line  I/O  ports,  plus  an  8-bit  serial  I/O  port  and  access  to  two  16-bil  interval  I imer/e vent  counter s. 
on  the  module's  Application  Gonneclor. 

AIM  65  cornea  with  two  R23324K  Read  Only  Memory  (ROM)  devices  in slal ted.  These  hold  the 
Advanced  Interface  Monitor  program,  Spare  sockets  allow  the  user  to  expand  on-board  ROM  up 
to  20K  bytes.  These  sockets  wilr  accept  user  programs  on  R2332  ROMs  or  com;  tible  PROMs,  or 
can  be  used  to  install  the  optional  AtM  65  Assembler  and  BASIC  Interpreter  RDM  devices, 
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On-Board  Read/Write  RAM  memory  is  available  in  IK-byte  and  4K-byle  configurations. 


Am  65  HAS  EXPANSION  BUILT  IN. 

And  to  allow  AIM  65  to  grow  Ihe  way  you  wart  it  to.  we've  provided  an  Application  Connector  and 
an  Expansion  Connector.  The  Application  Connector  permits  you  to  plug  on  a TTY  {2Q  ma. 
current  loop;  and  one  or  two  standard  audio  cassette  recorders.  It  also  has  Ihe  pinouts  lor  the 
VIA's  General-Purpose  I/O  ports.  The  Expansion  Connector  extends  AIM  65’s  system  bus  — 
address  data  and  control  — out  to  additional  memory,  or  anything  else  you  might  attach. 


7,  Mon*  - Sat. 

MASTERCHARGE  And,  BASIC  high-level  language  programming  is  a buill-in  option. 

CIRCLE  INQUIRY  NO.  96  ' DECEMBER  1978 


Glass-filled  nylon  housing  is  blue  with  white 
characters  and  indicator  for  easy  identifica- 
tion. Gold  contacts  are  screwdriver-actuated, 
and  sealed  against  dust 

Price  is  $1,85  in  500-999  quantities.  Delivery 
is  6 weeks  ARO,  1 year  warranty.  For  more  in- 
formation contact  EECO,  1601  E.  Chestnut 
Ave„  Santa  Ana,  CA  92701,  (714)  835-6000, 
’ Switch  Products,"  CIRCLE  INQUIRY  NO.  I4fl 


SOFTWARE 


Screen-Oriented  Text  Editor 

MATE  is  a powerful,  screen -oriented  text 
editor  for  8080  or  Z-80  microcomputers  with 
floppy  disks  running  under  iCOM  orTDLFDOS, 
MATE  expands  upon  the  capabilities  of  other 
text  editors,  while  simplifying  user  interaction, 
by  dividing  the  screen  into  text  display  and 
command  string  sections.  TECO-like  com- 
mand strings  use  iteration,  conditional  branch- 
ing, and  macros  to  operate  on  10  dynamically 
allocated  buffers. 

The  independent  text  section  of  the  screen 
/nsfantfy  reflects  any  changes  in  the  edit  buf- 
fer, with  text  moving  up  and  down,  right  and 
left,  as  commands  modify  the  buffer.  In  another 
mode,  keystrokes  are  directly  entered  on  the 
screen  and  in  the  text,  MATE  can  be  used  not 
only  with  a VDM-1,  or  similar  video  display 
board,  but  fast  screen  updates  can  also  be  ob- 
tained with  a CRT  terminal  such  as  a Lear  Sieg- 
ler  'Dumb  Terminal’,  because  extensive  dis- 
play driver  software  utilizes  the  addressable 
cursor  to  make  only  necessary  changes. 

A wide  variety  of  character,  word,  line  and 
paragraph  oriented  commands  are  entered  in 
the  separately  scrolling  command  section  of 
(he  display.  Command  strings  can  range  in 
complexity  from  a single  character  through  full 
text  editing  programs, 

MATE  is  available  on  8”  diskette  for  $49.50, 
including  9K  bytes  of  object  code  for  the  editor, 
and  object  and  source  code  for  several  popular 
screen,  keyboard  and  printer  drivers.  The  user 
and  interface  manual,  which  can  be  purchased 
separately  for  $5,  refundable  with  complete 
order,  gives  instructions  to  help  easily  adapt 
these  drivers  to  other  hardware.  For  more  infor- 
mation contact  Aox  Associates,  P.O.  Box  558, 
Somerville,  MA  02143,  Michael  Aronson. 

CIRCLE  INQUIRY  NO,  139 

Multi-Keyed  Indexed 
Sequential  File  Control 

This  Keyed  Indexed  Sequential  Search 
(KfSSj  System  developed  by  Tascon  Corpora- 
tion enables  multi-key  access  to  a user's  disk 
files,  KISS  provides  user  selected  variability  of 
key  and  data  lengths.  The  KISS  System  in- 
cludes an  indexed  Sequential  File  Manager 
(fSFMJ  and  a Direct  Access  File  Manager 
(DAFM).  The  system  is  implemented  in  assem- 
bler language  to  assure  core  and  processing 
efficiency.  The  absolute  maximum  number  of 
disk  accesses  to  retrieve  any  record  under  con- 
trol of  KISS  is  three.  KISS  is  designed  to  oper- 
ate on  the  SO 80/80 85  and  280  based  systems, 

Depending  on  key  and  data  length,  and  user 
buffer  space  allocated,  KISS  produces  record 
search  and  retrieval  operations  that  are  several 
orders  of  magnitude  faster  than  currently 
available  file  methods.  KISS  is  distributed  as  a 
relocatable  object  module  on  user  specified 
formatted  floppy  disk,  Currently,  configura- 
tions are  available  for  IMSAl  (DOS-A)  and  ISIS- 
11  using  PL/M,  FORTRAN,  assembler,  and  Ex- 
tended BASIC. 

The  six  section  Illustrated  user  guide  that  in- 
cludes technical  concept,  user  interface  con- 
trol, and  actual  file  control  code  examples,  is 
included  in  the  price  of  $485.  The  user  guide 
can  be  purchased  separately  for  $22,50  plus 
$2.50  for  postage  and  handling.  For  informa- 
tion, contact  the  distributor:  EIDOS  Systems 
Corporation,  315  Wilhagan  Road,  Nashville,  TN 
37217,  (615)  385-0632, 

CIRCLE  INQUIRY  NO,  U0 


LITERATURE 


Application  Note  on  Troubleshooting 

An  application  note  describing  the  debugg- 
ing of  a microprocessor-based  industrial  con- 
trol system  using  a logic  analyzer  describes 
how  the  Tektronix  7D01  Logic  Analyzer,  with 
digital  latch  capability,  was  used  to  isolate  a 
malfunction  in  the  fault  detecting  circuits  of  a 
high  speed  winder  lor  wrapping  core  material 
from  rotating  spools. 

Extensive  electrical  schematics  and  dia- 
grams of  the  Delay  Line  Winder  fault  detecting 
system  are  included  In  the  application  note  as 
well  as  a listing  of  the  Tektronix  7DG1  logic 
analyzer’s  features  such  as  16-channel  data  ac- 
quisition, synchronous  or  asynchronous,  for 
both  software  and  hardware  measurements; 
word  recognition;  and  automatic  data  com- 
parison. 

For  a copy  of  the  Application  Note  #57K4.Q, 
contact  Tektronix,  Logic  Development  Pro- 
ducts, P.O.  Box  500,  Beaverton,  OR  97077,  (503) 
644-0161,  qrclE  INQUIRY  NO.  141 

New  Booklet  on  Installing 
Your  Own  Telephone  Equipment 

"How  to  Buy,  Install  and  Maintain  Your  Own 
Telephone  Equipment"  is  the  title  of  a new 
booklet  designed  to  help  consumers  and  busi- 
nesses cut  the  costs  of  telephone  and  related 
telephone  equipment.  This  is  possible 
because  of  recent  rulings  which  allow  users  to 
replace  specific  items  of  telephone  equipment 
with  privately  purchased  equipment. 

In  a compact  paperback,  two  independent 
telephone  installation  engineers,  Joseph  La 
Carrubba  and  Louis  Zimmer  give  a detailed, 
easy-to-follow  description  of  the  steps  for  pur- 
chasing, installing,  and  maintaining  privately 
owned  telephone  equipment.  Easy-to-read  dia- 
grams and  illustrations  of  the  basic  telephone 
parts  show  where  existing  equipment  can  be 
replaced  and  new  equipment  Installed  as 


remodeling  or  new  construction  is  completed. 

The  contents  also  give  a thorough  explana- 
tion of  dial,  pushbutton,  and  party  line  tele- 
phone systems,  how  they  operate,  simple  plan- 
ning and  installation  information,  and  step-by- 
step  descriptions  for  installation  of  equip- 
ment In  addition,  a list  of  a few  required  tools, 
one  easy-to-build  item  of  test  equipment,  and 
maintenance  information  to  ensure  servicing 
of  the  equipment. 

The  new  52-page  booklet  sells  for  $3,00  post- 
paid, payment  with  order.  Send  check  or 
money  order  to  Aimar  Press,  Dept,  B,  4105 
Marietta  Dr.,  Binghamton,  NY  13903, 
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The  Channel  Data  Book 

Channel  Data  Systems  will  publish  a com- 
prehensive hardware/software  reference  ser- 
vice for  users  of  the  Commodore  PET™  per- 
sonal computer.  The  Channel  Data  Book  is  a 
user-oriented  directory  of  PET-reiated  pro- 
ducts including  software,  hardware  and  peri- 
pherals, literature  and  periodicals  of  special  in- 
terest to  PET  users,  listings  of  user  groups  and 
distributors,  and  cross  references  by  product 
type  and  supplier. 

Designed  as  a personalized  working  tool,  the 
Channel  Data  Book  provides  a complete  refer- 
ence service  for  PET-related  products,  plus 
convenient  dividers  and  color  coding  to  organ- 
ize programs,  articles,  and  newsletters  of 
specific  interest  to  each  user. 

Special  sections  for  filing  correspondence 
you  have  received  from  Commodore  and  flyers 
from  other  product  suppliers  are  also  provided. 

The  Data  Book  includes  an  attractive  3-rlng 
binder  and  updated  supplements  with  easy  to 
follow  Instructions  for  filing  new  and  revised 
material.  The  price  of  $19.95  Includes  the 
Channel  Data  Book  and  update  service  through 
calendar  year  1979.  To  order  or  for  more  infor- 
mation contact  Channel  Data  Systems,  5960 
Mandarin  Ave.,  Goleta,  C A 93017,  (805)  964-8695, 
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North  star  Mailing  Label  Program  . , . S45 
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A PEOPLE'S 
DATA  BASE  SYSTEM 
By  Madan  L.  Gupta  and 
Brent  Lander.  $14.95 

Review  by  David  L Buckhout 

The  “People's  Data  Base  System" 
is  a fairly  versatile  database  and 
was  developed  on  an  Altair  808GB. 
This  indicates  that  the  database 
system  is  compatible  on  a micro- 
computer, although  the  file  manage- 
ment is  the  key  to  the  magnitude  of 
the  data  base. 

The  first  thing  that  I associate 
with  a database  is  a company  with 
tens  of  thousands  of  tapes  in  their 
library.  A People's  Data  Base  Sys- 
tem gives  a totally  different  picture. 
At  the  very  beginning,  this  book 
gives  a brief  summary  of  some  basic 
syntax  and  structure. 

There  are  four  sections.  First  is  a 
brief  explanation  of  a database.  Sec- 
ond is  the  aforementioned  basic. 
Third  is  an  explanation  of  each 
source  code  module.  And  finally 
there  is  a section  of  examples  and 
implementation. 

The  first  two  sections  are  trivial, 
but  the  third  section  is  actual  docu- 
mentation on  the  accompanying 
source  code.  The  fourth  section 
does  include  some  good  examples 
on  implementation  of  this  data  base 
for  both  the  commercial  and  hobby- 
ist users. 

This  book  is  just  a manual  and 
documentation  for  the  "People’s 
Data  Base  System,"  Since  this 
manual  also  includes  the  source 
code,  I hope  it  explains  the  price 
because  \ read  through  the  manual's 
121  pages  in  about  thirty  minutes. 

The  manual  is  not  very  complex 
and  should  only  be  considered  as  a 
reference  to  the  implementation  of 
the  "People's  Data  Base  System".  In 
order  to  fully  implement  this  soft- 
ware it  is  also  necessary  to  develop 
your  own  mass  storage  management 
system  so  that  the  newly  generated 
data  base  will  not  be  lost. 


The  examples  give  a plausible 
case  for  using  a database  for  the 
hobbyist  and  the  commercial  users, 
with  examples  of  balancing  a check- 
book and  doing  payroll  for  each  case 
respectively.  These  examples  exem- 
plify the  fact  that  this  database  is 
reasonably  flexible.  It  has  the  ability 
to  specify  the  number  of  data  fields 
(either  alphanumeric  or  numeric), 
sort  fields,  insert  an  item,  delete, 
search,  average,  variance,  covari- 
ance and  easy  modification. 

If  one  wants  source  code  and 
documentation  of  a database  sys- 
tem that  is  not  too  sophisticated,  A 
People's  Data  Base  System  should 
fill  your  needs  adequately.^ 

AN  INTRODUCTION  TO 
PERSONAL  AND 
BUSINESS  COMPUTING 

By  Rod  nay  Zaks 
Sybex,  Berkeley,  CA. 

Review  by  Roger  H , Edelson, 
Hardware  Editor 

This  book  is  definitely  an  intro- 
ductory text  into  the  world  of  per- 
sonal and  business  computing. 
Though  it  is  simple,  it  does  present 
a detailed  and  comprehensive  pic- 
ture of  the  concepts,  techniques, 
and  the  peripherals  used  in  the 
microprocessor  world.  Although  it 
does  not  require  a technical  or  elec- 
tronic background,  even  more  ad- 
vanced readers  wifi  derive  some 
benefit  from  the  book. 

Chapter  2 is  an  extremely  elemen- 
tary look  at  using  a microprocessor 
system,  but  you  get  some  feel  for 
actively  sitting  at  a keyboard  and  ac- 
cessing your  program. 

Chapter  3 does  a good  job  of  pre- 
senting basic  definitions.  This  infor- 
mation is  provided  in  a conversa- 
tional manner,  not  as  the  more  com- 
mon alphabetical  list,  and  as  such  it 
is  very  readable.  Chapter  4 presents 
a surprisingly  adept  discussion  of 
the  operational/architectural  as- 
pects of  the  microprocessor  while 
remaining  at  the  beginners  level. 

Chapters  5 and  6 explore  the  pro- 
gramming of  the  microcomputer. 
BASIC  and  A PL  are  discussed  and 
compared  in  some  detail,  while 


machine  language  is  given  short 
shift  (probably  rightfully  so,  consid- 
ering the  intended  reader  level). 

The  chapter  on  business  comput- 
ing (Chapter  7)  is  a broad  brush  intro- 
duction to  the  rather  large  field  of 
business  oriented  applications  of 
microprocessors.  As  such,  it  only 
whets  your  appetite. 

Chapters  8,  9 and  10  are  intended 
to  provide  information  in  selecting  a 
system.  The  information  is  quite 
timely  and  up-to-date. 

The  next  two  chapters  (11  and  12} 
contain  a wealth  of  information  con- 
cerning the  economics  of  a business 
system  and  the  reliability/failure 
problems  associated  with  computers. 

Chapter  13  provides  some  material 
on  where  the  novice  can  go  to  obtain 
more  information  and  help,  it  could 
have  been  left  out,  as  could  Chapter 
14,  which  is  intended  to  summarize 
the  book  and  provide  a glimpse  into 
the  future. 

The  information  in  the  Appen- 
dices is  useful  considering  the  level 
of  the  book. 

In  general  the  text  does  a worth- 
while job  of  presenting  a beginning 
level  introduction  to  microcomputers 
for  mainly  business  applications.^ 
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PEEK  and  POKE  A Total 

By  Douglas  L.  Jones 


While  the  program  described  here  is  essentially  to 
add  two  numbers  and  print  the  total,  it  will  be  found  that 
some  of  the  inherent  intricacies  of  BASIC  can  be  rear* 
ranged.  The  program  was  written  for  an  Altai r 680  using 
its  unique  forms  of  BASIC,  It  is  doubtful  that  the  Altair 
680  is  the  most  predominant  hobbyist-owned  computer, 
so  use  this  program  as  a model  for  the  version  of  BASIC 
on  any  particular  computer. 

The  annoying  part  about  BASIC  that  initiated  this  pro- 
gramming effort  is  the  prompting  question  mark  (?)  that 
always  accompanies  an  INPUT  statement.  Consider  the 
following  examples: 

10  INPUT  A 

RUN 

? 5 (CR)  (A  rather  normal  example.) 

(LF) 

10  INPUT  A 

RUN 

? 5,6,7  (CR) 

(LF)  EXTRA  IGNORED  (Only  one  data  element  was 

input,) 

10  INPUT  AtB.C 

RUN 

? 5,6  (CR) 

(LF)??  (BASIC  is  not  satisfied.  It 

wants  a third  element  of 
data  input,) 

It  is  easy  to  relate  to  those  examples  with  any  version 
of  BASIC.  If  it's  only  a few  variables  that  data  must  be 
typed  in  for,  the  responses  (like  the  examples)  are 
bearable.  But  what  if  one  is  given  a rather  lengthy  paper 
tape  with  unknown  hundreds  of  numbers  to  be  figured? 
The  prompting  question  mark  and  carriage  return  fol- 
lowed by  the  automatic  line  feed  become  rather  annoy- 
ing and  paper  consuming. 

The  paper  tape  with  raw  data  actual  ly  used  with  this  pro- 
gram was  previously  prepared  from  an  external  source. 
Its  format  was  an  unknown  number  of  lines,  each  with  a 
varying  amount  of  data  elements.  The  data  elements  were 
separated  on  any  one  line  by  a space.  All  lines  are  termi- 
nated by  a carriage  return,  line  feed,  and  2 rubouts. 

To  better  understand  the  program,  first  the  680  hard- 
ware involved  should  be  explained.  The  computer  is  a 
stock  Altair  680-B  with  an  additional  16K  memory  board. 
The  output  port,  a UART,  is  connected  to  a model 
33-ASR  Teletype®  , One  of  the  outputs  of  the  UART  is  a 
request-to-send  lead.  Since  the  computer  is  not  used  in 
data-set  applications,  this  RTS  lead  is  a convenient  form 
of  control  for  the  paper  tape  reader  on  the  Teletype,  A 
simple  single-contact  normally  open  miniature  relay  is 
used  to  convert  and  isolate  the  logic  environment  of  the 
680  from  the  high-voltage  and  spike-filled  world  of  the 
paper  tape  reader. 

Since  the  limiting  factor  in  BASIC  appeared  to  be  the 
question  mark,  it  would  be  a simple  matter  to  NOP  or 
NULL  out  this  character.  Rather  than  NOP  the  question 


mark,  the  actual  subroutine  call  that  outputs  anything 
was  NOPed.  This,  then,  eliminates  the  question  mark, 
the  line  feed,  and  will  also  kill  all  echo  as  data  comes  in 
from  the  reader.  This  is  a distinct  advantage  in  improv- 
ing the  throughput  of  the  system  and  saves  on  paper. 

The  following  line  description  is  helpful  in  under- 
standing the  program: 

10/20  Since  there  are  two  versions  of  BASIC  for  the 
680,  each  must  be  accommodated.  The  subrou- 
tine call  JSR  OUTCH  (HEX  BD  FF  81)  is  desired. 
The  program  homes  in  on  the  FF  by  looking  for 
the  decimal  equivalent  255.  Once  found,  the  ad- 
dress pointer  is  stored  in  variable  A. 

30  An  array  is  dimensioned  and  by  using  the  PEEK 
command,  the  subroutine  call  is  read  into  the  array. 
40  The  subroutine  is  NOPed  with  a hexadecimal  01, 

50  The  paper  tape  reader  is  turned  on,  one  line  of 

data  is  read  into  string  A$,  and  the  paper  tape 
reader  is  then  turned  off.  This  paper  tape  reader 
manipulation  must  be  done  to  allow  BASIC  time 
to  process  the  string  input. 

60  If  the  line  contains  the  single  word  “ONn  (hand 
typed  after  the  tape  is  done  running),  that  is  the 
indication  that  there  is  no  more  data. 

70  If  the  line  length  is  1,  accept  it  as  a single  digit  on 
the  line  and  add  to  the  total. 

80/90  Inspect  the  line  looking  for  the  first  SPACE  follow- 
ing a data  element.  Once  found,  add  the  segre- 
gated element  to  the  total. 

100  Add  the  string  value  isolated  to  total. 

110  Replace  string  with  truncated  value.  Example:  If 
A$  is  13  14  15,  then  replace  A$  with  14  15. 

120  Continue  searching  string  for  next  SPACE. 

130  Add  a straight  number  to  total.  Go  back  for  more 
data. 

140  POKE  original  subroutine  call  back  to  BASIC. 

This  will  turn  on  all  printing  and  echo, 

150  Print  totalized  value  and  end.D 


PROGRAM  LISTING 
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CP/M: 
8080/Z-80  Disk 

Part  2:  A Macro  Assembler 

Review  by  Alan  R.  Miller, 


INTRODUCTION 

CP/M  is  a complete  disk  operating  system  (DOS)  for 
an  8080  or  Z-80  microcomputer.  The  standard  Digital 
Research  version  is  available  on  an  8-inch  soft-sectored 
floppy  diskette.  There  are  also  versions  for  the  North 
Star  and  Micropolis  5-inch,  hard-sectored  floppies. 

The  operation  of  CP/M  with  its  editor  (ED),  assembler 
(ASM),  and  debugger  (DDT)  was  described  in  the  July, 
1978,  issue  of  INTERFACE  AGE.  This  article  will  deal 
with  the  macro  assembler  (MAC),  an  improved  debugger 
(SID),  a compiler  BASIC  (BASIC-E),  and  a sample  inter- 
face program  (BIOS). 

USING  LOWER  CASE 

The  CP/M  manual  mentions  that  lower  case  letters 
can  be  used.  But  when  lower  case  letters  were  entered 
with  the  editor,  they  were  always  converted  to  upper 
case.  However,  if  a lower-case  i is  used  for  the  insert 
command,  both  upper  and  lower  case  letters  can  be 
entered.  Similarly,  a lower-case  f or  s can  be  used  to  find 
strings  containing  lower  case  letters.  The  command: 

*msFirst''zSecond''zOtt 

will  substitute  every  occurrence  of  First  with  Second 
and  print  the  changed  lines.  The  Az  symbol  means 
Control-Z. 

A MACRO  ASSEMBLER  CALLED  MAC 

The  regular  assembler  that  comes  with  CP/M  is  called 
ASM.  It  can  assemble  source  programs  of  type  .ASM  to 


ENDIF.  The  operations: 

+ - * / 

AND  OR  NOT  XOR 

SHR  SHL  ( ) 

can  be  performed  on  operands  to  make  the  source  pro- 
gram easier  to  understand. 

Digital  Research  now  has  available  a CP/M  macro 
assembler  called  MAC  which  is  upwardly  compatible  with 
ASM.  MAC  introduces  several  new  operations: 


a MOD  b moduluo  operation 

a EQ  b TRUE  if  aequals  b 

a LT  b TRUE  if  a less  than  b 

a GT  b TRUEifagreaterthanb 

a LE  b TRUE  if  a less  than  or  equal  to  b 

a GE  b TRUEifagreaterthanorequaltob 

HIGH  STRT  the  high  8 bits  of  STRT 
LOW  STRT  the  low  8 bits  of  STRT 


(FALSE  has  the  numeric  value  of  zero  and  TRUE  the 
value  of  - 1,  i.e.  NOT  FALSE.)  There  are  also  several  new 
directives  (pseudo-ops): 

PAGE  set  page  length  for  PRN  files 
TITLE  print  title  and  page  number 
ELSE  used  between  IF.  .ENDIF 

MACROS 


produce  an  Intel  HEX  checksummed  object  file  of  type 
.HEX,  and  an  assembly  listing  of  type  .PRN.  The  PRN  file 
contains  both  the  original  source  program  and  an  ASCII 
hexadecimal  representation  of  the  object  program. 

ASM  recognizes  the  standard  Intel  8080  operation 
codes  and  the  pseudo-ops  DB,  DW,  DS,  ORG  and  IF. . . 


The  best  feature  of  the  new  assembler  is  a macro  pro- 
cessor which  can  greatly  simplify  assembly  language 
programming.  It  is  the  nature  of  assembly  language  pro- 
grams that  similar  blocks  of  instructions  are  required  in 
several  places,  If  the  instructions  for  these  blocks  are 
identical,  they  can  be  replaced  by  a subroutine  to  be 
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called  from  wherever  it  is  needed.  If  the  blocks  contain 
different  instructions  that  are  similarly  structured,  they 
can  be  coded  with  a macro. 

A macro  defines  a prototype  block  of  operations  with 
dummy  variables  for  the  instructions  that  will  be  dif- 
ferent from  one  usage  to  the  next.  The  ultimate,  assem- 
bled object  code  will  be  the  same  whether  coded  with  a 
macro  or  not,  but  the  source  code  can  be  significantly 
shortened  and  easier  to  understand. 

As  an  example  of  the  use  of  macros,  consider  the  fol- 
lowing three  output  routines,  first  coded  directly,  then 
coded  with  a macro. 


GOUT;  IN 

CSTAT 

ANI 

COMSK 

JZ 

GOUT 

MOV 

A,C 

OUT 

CDATA 

RET 

LOUT: 

IN 

LSTAT 

ANI 

LOMSK 

JZ 

LOUT 

MOV 

A,C 

OUT 

LDATA 

RET 

TOUT: 

IN 

T5TAT 

ANI 

TOMSK 

JNZ 

TOUT 

MOV 

A,C 

OUT 

TOATA 

RET 

;CONSOLE  OUTPUT  ROUTINE 
;MA$K  FOR  OUTPUT  BIT 
;LOOP  UNTIL  READY 

;PR1NT  THE  BYTE 


;LlST-OUTPUT  ROUTINE 
;MASK  FOR  OUTPUT 

;GET  BYTE 
;SEND  TO  LIST 


;TAPE  OUTPUT  ROUTINE 
;MASK  FOR  OUTPUT 

;GET  BYTE 

;SEND  TO  TAPE  RECORDER 


The  above  three  output 
with-a  single  macro: 

OUTPUT  MACRO  Y,2 

IN  Y&STAT 

ANI  Y&OMSK 

J&Z  M 

MOV  AfC 

OUT  Y&DATA 

RET 
ENDM 


routines  can  be  generated 

;;0UTPUT  ROUTINE 
;CHECK  STATUS 
;MASK  FOR  OUTPUT 
;LOGP  UNTIL  READY 
;MOVE  BYTE  TO  A 
;SEND  IT 


This  macro  appears  at  the  beginning  of  the  program 
and  is  invoked  at  the  appropriate  places: 


GOUT: 

OUTPUT 

c,z 

; C 0 N SO  LE  O UT  PUT 

LOUT: 

OUTPUT 

L.Z 

;LIST  OUTPUT 

TOUT: 

OUTPUT 

TNZ 

;TAPE  OUTPUT 

in  this  case  the  macro  was  named  OUTPUT  with  dummy 
arguments  Y and  Z.  (Be  sure  not  to  use  register  names 
such  as  C for  dummy  arguments  if  the  registers  are  us- 
ed in  the  macro.)  At  assembly  time,  the  dummy  argu- 
ments replace  the  real  arguments,  and  the  & symbols 
are  removed  if  they  are  next  to  a dummy  argument. 
Notice  that  the  second  argument  sets  up  a JZ  for  the 
first  two  routines  and  a JNZ  for  the  third. 

Comments  which  pertain  only  to  the  macro  can  be 
preceded  by  two  semicolons.  They  will  then  not  appear 
in  the  expansion.  On  the  other  hand,  comments  preceded 
by  a single  semicolon  will  be  reproduced  at  each  macro 
expansion. 

Macros  that  are  frequently  used  for  different  pro- 
grams can  be  placed  into  a separate  file  of  type  .LIB  and 
referenced  by  a single  statement: 

MACLIB  libname 
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For  example,  the  MAC  diskette  comes  with  a file  of 
macros  that  generate  Z-8G  instructions.  The  statement: 

MACLIB  Z80 

will  direct  the  assembler  to  include  these  macros  as 
needed. 

THE  REPEAT  MACROS 

The  repeat  macros  can  be  used  to  duplicate  a block  of 
code.  The  straight  repeat  REPT,  the  repeat  character 
REPC  and  the  indefinite  repeat  !RP  are  in-line  macros 
that  are  placed  where  they  are  needed.  They  can  be  com- 
bined with  regular  macros  and  conditional  directives  to 
increase  their  power.  The  following  example  can  be  used 
to  generate  a carriage  return/line  feed  routine  with  the 
proper  number  of  nulls. 


NNULS 

EQU 

3 

cn 

EQU 

ODH 

^CARRIAGE  RETURN 

LF 

EQU 

OAH 

;LINE  FEED 

CRLf : 

MVI 

AhCR 

;GET  CARRIAGE  RETURN 

CALL 

OUTT 

;SEND  IT 

MVI 

A,LF 

;GET  LINE  FEED 

IF 

NNULS>0 

;SKIPIF  NO  NULLS 

CALL 

OUTT 

XRA 

A 

;GET  A ZERO 

REPT 

NNULS-1 

;DO  NULLS 

CALL 

ENDM 

OUTT 

;END  OF  REPT 

END1F 

JMP 

OUT 

;END  CONDITIONAL 

ASSEMBLY-TIME  OPTIONS 

The  assembler  MAC  is  invoked  a little  differently  from 
ASM.  There  are  eight  parameters  which  can  be  specified 
following  the  $ symbol.  For  example,  the  command: 

MAC  PROM  $ + S 

will  assemble  the  file  PROM.ASM  from  the  current  disk, 
place  the  .PR N and  .HEX  files  on  the  same  disk,  and  ap- 
pend the  symbol  table  to  the  .PRN  file.  The  command: 

MAC  PROM  $ AB  HC  PP  +3  LA 

will  assemble  the  .ASM  file  from  disk  drive  B using 
macro  libraries  on  disk  A,  place  the  HEX  file  on  disk  C, 
and  send  the  assembly  listing  and  symbol  table  to  the 
list  device. 

USING  MAC  ON  A TELETYPE 

MAC  is  designed  for  a list  device  that  can  print  80 
characters  on  a line.  If  the  list  device  is  a Teletype  with  a 
width  of  72  characters,  the  symbol  table  produced  by 
MAC  will  be  unreadable  in  the  far  right  column.  The 
solution  is  simple:  reduce  the  number  of  columns  in  the 
symbol  table  from  five  to  four.  Load  MAC  with  SID: 

SID  MAC.COM 

then  use  SID  to  change  the  instruction  at  1100  HEX. 
First  inspect  the  location  with  the  L command: 

#L1 1 00 

#1100  CPI  50 
then  change  the  50  to  a 40: 

#A1 100 

1100  CPI  40 

Now,  save  the  patched  version  of  MAC.  Put  another 
diskette  into  the  drive  if  only  one  is  available,  do  a cold 
start  with  a Control-C,  then  give  the  save  command: 

SAVE  48  MAC72.COM 


ltTs  easier,  of  course,  if  there  is  more  than  one  disk. 
Assembly  with  this  patched  version  is  the  same  except 
for  the  spelling  of  the  name: 

MAC72  PROM  $ + S 

A SAMPLE  CP/M  BIOS 

One  thing  necessary  to  get  CP/M  up  and  running  is  to 
write  the  interface  routines  for  the  peripherals.  This  part 
of  CP/M  is  called  BIOS  (basic  input/output  system).  The 
BIOS  used  on  the  Lifeboat  version  of  CP/M  is  shown  in 
the  program  listing.  It  provides  for  interfaces  to  a con- 
sole, line  printer,  VDM,  and  telephone  modem  to  connect 
one  computer  to  a larger  computer.  Output  is  directed  to 
the  desired  peripheral  by  setting  the  appropriate  front- 
panel  switches.  This  can  even  be  done  during  output.  An 
additional  option  is  whether  the  modem  output  is  half  or 
full  duplex. 

Notice  that  the  macros  called  OUTPUT  and  INPUT  are 
used  to  generate  the  appropriate  output  and  Input  code. 
The  lines  generated  by  macros  have  a plus  symbol  be- 
tween the  address  and  the  instruction. 

if  the  TITLE  directive  is  used  with  MAC,  the  .PRN  file 
will  contain  a form  feed  character  (Control-L)  at  the 
beginning  of  each  page.  Fancy  printers  are  designed  to 
skip  to  the  next  page  in  this  case.  If  a DECwriter  or 
Teletype  is  the  list  device,  a form  feed  must  be 
simulated  by  counting  lines.  The  BIOS  shown  in  the 
listing  does  this  task.  Whenever  a Controf-L  is  en- 
countered, two  lines  are  skipped,  a minus  is  printed  {as 
a guide  to  folding  the  paper),  then  two  more  lines  are 
skipped.  This  produces  list  output  for  the  .PRN  files  that 
is  11  inches  long. 

SYMBOLIC  INSTRUCTION 
DEBUGGER  CALLED  SID 

The  CP/M  debugger  called  DDT  has  been  improved  and 
renamed  SID.  It  can  perform  ail  of  the  usual  monitor  func- 
tions such  as  display  memory  in  HEX  and  ASCII,  load 
memory,  set  break  points,  jump  to  an  absolute  address, 
block  move,  block  fill,  disassemble  memory,  and  directly 
assemble  single  instructions  (a  hobpatch  assembler), 

SID  has  additional  features  linked  to  the  new  MAC 
assembler.  For  example,  the  symbol  table  generated  by 
MAC  can  be  loaded  along  with  the  object  program  as  an 
aid  In  debugging.  Symbolic  instructions  can  be  given 
with  respect  to  the  labels  in  the  symbol  table  and  their 
corresponding  addresses. 

SID  can  be  used  to  load  any  type  of  program  from  disk 
into  memory  starting  at  the  transient  program  area  (TPA) 
at  100  HEX.  This  makes  it  much  easier  to  copy  files  from 
one  diskette  to  another  if  only  one  disk  drive  is  avail- 
able. {Since  CP/M  mostly  works  from  one  disk  file  to 
another,  it  would  be  better  to  invest  in  additional  drives 
rather  than  in  additional  memory.) 

With  two  drives,  a file  can  be  copied  from  one  drive  to 
the  other  with  PIP.  The  command: 

PIP  A:NEWFILE  = B:OLDFlLE 

copies  a file  from  drive  B to  drive  A.  With  a single  drive 
the  copying  can  be  done  with  SID.  Give  the  commands: 
SID 

(change  diskettes  if  necessary  to  the  one  with  the  old 
file).  Then  type: 

#loldfilename 

#R 

SID  will  respond  with  a hexadecimal  number  that  is  100 
HEX  greater  than  the  file  length.  Change  to  the  final  disk- 
ette and  type  a Control-C  to  do  a warm  start.  Then  type: 
SAVE  XX  newfile 
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where  XX  is  the  decimal  number  of  256-byte  blocks.  The 
number  of  blocks  can  be  determined  from  the  SID  re- 
sponse to  the  R command. 

SID  UTILITIES 

The  SID  diskette  comes  with  two  utility  routines  HIST 
and  TRACE,  The  HIST  routine  produces  a histogram  of 
the  relative  frequency  that  various  portions  of  a program 
are  executed.  TRACE  allows  tracing  backwards  from  a 
breakpoint  the  path  a program  has  taken. 

A COMPILER  BASIC 

BASIC  is  a name  that  covers  all  kinds  of  things  from 
Tiny  BASIC  to  MITS  extended  disk  BASIC.  When  one  is 
ordered,  a paper  tape,  magnetic  tape  or  disk  with  the  ob- 
ject program  on  it  is  received.  It  loads  into  anywhere 
from  4K  to  20K  bytes  of  memory  and  stays  there  all  the 
while  it  is  used,  A source  program  is  entered  on  top  of 
BASIC,  then  executed  with  the  command  RUN.  This 
type  of  BASIC  program  is  an  interpreter  since  it  doesn't 
do  anything  to  the  program.  BASIC  interprets  each 
statement  of  the  program  each  time  it  encounters  it.  A 
statement  in  a loop  that  is  executed  100  times  has  to  be 
interpreted  100  times. 

BASIC-E  is  different.  It  actually  consists  of  two  12K  byte 
programs  called  BASIC  and  RUN.  First  a source  program 
of  type  .BAS  is  created  by  using  the  CP/M  editor.  Next 
the  BASIC-E  compiler  is  executed  with  the  statement: 

BASIC  PROGRM 

where  PROGRM  is  the  program  name.  The  compiler 
uses  the  source  program  to  produce  an  intermediate  file 
of  type  .1  NT  and  puts  it  onto  the  disk.  The  intermediate 
program  can  be  run  by  typing: 


RUN  PROGRM 

The  compiled  program  can  be  run  again  and  again  with- 
out a re-interpretation  ot  the  original  source  program. 

BASIC-E  has  all  the  commands  of  an  extended  BASIC 
plus  some  additional  features.  Variable  names  can  be 
up  to  31  characters  long.  No  more  problems  with  SUMX, 
SUMY,  and  SUMXY  in  linear  curve  fitting.  Another  nice 
feature  is  that  line  numbers  are  only  needed  on  lines 
that  are  branched  to  from  other  places.  And  the  numbers 
don’t  have  to  be  in  increasing  order.  This  makes  the 
source  program  look  a little  like  FORTRAN. 

Since  a single  statement  can  be  spread  over  several 
lines  by  placing  a back  slash  at  the  end  of  each  continu- 
ation line,  the  source  program  can  be  very  easy  to  read. 
Blank  tines  can  also  be  used  freely. 

REMARK  \ 

FIRST  COMPARISON 


IF  APPLE  = ORANGE  \ 

THEN  DOG  = CAT  \ 

ELSE  BOY  = GIRL 

Data  can  be  read  from  disk  files  and  generated  data 
can  be  written  to  disk  files.  These  files  can  be  blocked 
or  unblocked,  so  that  data  can  be  read  either  randomly 
or  sequentially, 

One  disadvantage  of  a compiler  BASIC  is  that  debugging 
is  more  difficult.  With  an  interpretive  BASIC,  the  program 
can  be  interrupted  (usually  with  a Control-C),  and  the 
values  of  the  variables  can  be  printed  out.  Then  the  pro- 
gram can  be  continued  with  a CONT  statement.  CBASIC 
is  a more  powerful  version  of  BASIC-E,  containing  a PRINT 
USING  command  for  output  formatting  and  14-figure 
precision.  CBASIC  will  be  reviewed  in  the  near  future.D 
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M6800 

Data  or  Program  Address  Locator 


By  Dr.  Gordon  W.  Wolfe 

Radiation  Research  Laboratory  and 
Department  of  Physics  and  Astronomy 
University  of  Mississippi 


The  M6800  microcomputer  has  an  advantage  because 
there  is  a great  deal  of  software  available  for  it.  Micro- 
computer magazines  such  as  this  one  frequently  pub- 
lish software  for  this  machine,  and  it  is  available  com- 
mercially and  from  the  manufacturers  of  6800-based 
microcomputers. 

It  is  frequently  necessary  to  modify  the  software  ob- 
tained from  such  a source.  In  certain  cases,  however, 
the  modification  process  is  made  much  more  difficult 
by  the  fact  that  a source  listing  is  not  available  to  the 
user,  or  the  source  listing  is  not  commented  on  suffi- 
ciently to  allow  rapid  location  of  individual  instructions. 
In  the  former  case,  the  usual  procedure  is  to  use  a dis- 
assembler program  to  write  a source  listing  from  the 
machine  language  code  resident  in  the  computer.  This 
is  fine,  but  not  all  of  us  have  disassembler  programs  for 
our  computers,  and  it  still  leaves  us  with  the  problem  of 
finding  the  particular  instruction  that  will  be  changed. 

The  problem  is  best  illustrated  with  a real-life  exam- 
ple. The  May  1977  issue  of  INTERFACE  AGE  Magazine 
contained  the  magnificent  Floppy  ROM™  experiment, 
as  a means  of  publishing  machine-readable  software  in 
a magazine.  The  article  contained  a machine-readable 
form  of  4K  BASIC  for  the  SWTPC  6800.  An  object  listing 
was  included  with  the  issue,  but  no  source  listing. 
SWTPC  does  not  publish  source  listings  with  any  of  its 
software  because  of  copyright  and  royalty  restrictions. 
Software  purchased  from  this  manufacturer  for  its 
machine  (not  just  4K  BASIC,  but  8K  BASIC,  and  assem- 
blers and  games,  as  well)  are  sold  in  paper  tape,  or  Kan- 
sas City  standard  audio  cassette  form  only.  The  only 
printed  information  is  the  operating  instructions.  No 
source  listings  are  sold.  This  fact  makes  program  modi- 
fication difficult. 

I had  loaded  4K  BASIC  into  my  SWTPC  6800  from  the 
Floppy  ROM  and  had  no  troubles  with  the  operation. 
This  program  uses  a control  F (HEX  06)  for  “delete  pre- 
vious character”.  I wanted  my  CT-1024  video  terminal  to 
backspace  the  cursor  to  allow  writing  over  the  incorrect 
character.  This  could  be  accomplished  by  modifying  the 
CT-CA  cursor  control  board  so  that  a HEX  17  would 
result  in  cursor  left  instead  of  cursor  right  as  suggested 
by  SWTPC.  Then,  when  a control  F was  sent  to  the  pro- 
cessor by  the  terminal  and  decoded  as  a "backspace”, 
the  processor  could  send  a HEX  17  to  the  terminal  to 
back  up  the  cursor,  resulting  in  a true  backspace.  I could 
still  use  a "space”  for  a cursor  right  function. 

The  difficulty  comes  in  locating  the  section  of  the 
program  which  decodes  the  control  F backspace  char- 
acter. The  program  is  approximately  5000  bytes  long, 
and  a byte-by-byte  search  could  take  forever. 


With  that  in  mind,  the  following  program  was  written. 
The  program  will  search  through  a specified  section  of 
memory  for  a set  of  data  or  a one-,  two-,  or  three-byte  in- 
struction, and  will  print  out  the  address  of  such  data  or 
instructions  as  it  finds  them. 

I reasoned  that  the  decoding  of  a control  F would  in- 
volve a CMP  A #$06  or  CMP  B #$06  instruction.  The 
SWTPC  4K  BASIC  resides  between  HEX  addresses  0100 
and  10FF.  The  program  included  here  searched  and 
found  only  one  such  instruction,  a CMP  A #$06  instruc- 
tion at  HEX  address  0240.  With  this  in  mind,  the  modifi- 
cation was  made,  and  worked  to  my  satisfaction. 


PATCH  ADDRESSES 


Program 

Routine 

Address 

Location 

Location 

PDATA1 

E07E 

2E06 

Output  character  string  to  control 

2E64 

device  terminated  by  $04 

OUTEEE 

E1D1 

2EQB 

Output  ASCII  character  from  A 
accumulator  to  control  device 

BYTE 

E055 

2E0E 

Input  two  HEX  numbers  to  A 
accumulator 

2E1E 

OUTS 

E0CC 

2E14 

Output  a space  to  control  device 

2E2B 

2E34 

BADDR 

E047 

2E2E 

Input  four  HEX  numbers  to  Index 
register 

2E37 

OUT4HS 

E0C8 

2E6A 

Output  four  HEX  characters  followed 
by  a space.  The  X register  should 
point  to  the  most  significant  bytes. 

2E80 

2E11 

number  of  bytes  of  Instruction 

2E1 A 

2E40 

2E81 

2E17 

3 data  bytes 

2E45 

2E4F 

2ES3 

2B8A 

2E31 

start  addr  of  search 

2E3D 

2E36 

2E3A 

end  addr  of  search 

2E71 

2 ESS 

2E5E 

Temporary  storage  of  data  location 

2E67 

of  bytes  searched  for. 
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USING  THE  M6800  DATA  OR 
PROGRAM  ADDRESS  LOCATOR 

The  Data  or  Program  Address  Lo- 
cator resides  between  HEX  ad- 
dresses 2EG0  and  2E77.  In  addition, 
ten  reserve  memory  bytes  are  re- 
quired between  2E80  and  2E89.  Fur- 
thermore, the  program  in  which  the 
data  or  program  instruction  is  to  be 
found  must  also  be  in  memory. 

Execution  of  the  address  locator 
begins  at  location  2E03.  The  pro- 
gram will  prompt  with  a carriage  re- 
turn, line  feed,  and  UT\  Type,  in 
HEX,  the  number  of  bytes  to  find. 
This  must  be  01,  02,  or  03.  No  more 
than  three  sequential  bytes  may  be 
located.  The  computer  will  respond 
with  a space.  Then  the  data  or  pro- 
gram step  may  be  input,  also  in  HEX. 
Any  three  sequential  data  bytes  may 
be  located. 

In  addition  to  program  instruc- 
tions, the  address  of  HEX  data  may 
also  be  found.  You  must  type  in  the 
same  number  of  bytes  in  this  step  as 
you  specified  in  the  first  step.  Again, 
the  computer  will  respond  with  a 
space.  Next,  type  in  the  start  ad- 
dress  of  the  memory  region  you 
wish  to  search  and  the  end  address 
of  this  region.  The  end  address  must 
be  greater  than  the  start  address.  A 
space  will  be  issued  between  these 
addresses. 

At  this  point,  the  computer  will 
begin  the  search  and  will  print  on 
the  terminal’s  display  the  addresses 
of  all  locations  within  the  search 
region  that  correspond  to  the  input 
bytes.  After  the  search  is  over,  the 
prompt  will  be  re-issued,  tf  no  data 
is  found  which  is  exactly  the  same 
as  the  bytes  to  be  located,  no  ad- 
dress will  be  printed,  and  the  prompt 
will  be  re-displayed, 

ADAPTING  THE  DATA  OR 
PROGRAM  ADDRESS  LOCATOR 

The  address  locator  will  run  “as- 
is1s  on  a SWTPC  6800  with  memory 
between  2E00  and  2E89.  Any  6800- 
based  machine  with  memory  in  this 
location  and  a MIKBUG™  monitor 
should  be  able  to  use  the  program 
with  no  modifications.  If  no  memory 
is  available  in  the  2EXX  region,  the 
extended  addresses  of  many  of  the 
STA,  LDA,  STX,  and  LDX  instruc- 
tions will  have  to  be  changed.  See 
the  source  listing  included. 

If  your  machine  does  not  use  MIK- 
BUG, quite  a bit  of  patching  will  be 
required.  A number  of  subroutines 
for  input  and  output  from  MIKBUG 
are  used.  The  table  following  will 
give  the  addresses,  locations  and 
functions  of  the  MIKBUG  routines 
used.  You  will  have  to  supply  your 
own  routines  for  these  functions.  □ 


PROGRAM  LISTING 

NAM 

DLOCAT 

0001 

QRG 

$2  EDO 

0002  2E00  2E00 

CRLF 

EQU 

0003  2E0G  GD 

CRLF 

FCB 

50 , SA, S4 

0004  2E0I  0A 

0005  2£0Z  04 

0006  2E03  CE  2E00 

START 

LDX 

#CRLF 

OUTPUT  PROMPT 

0007  2E06  BD  E07E 

JSR 

PDATA1 

0008  2 £09  86  3 F 

LDA  A 

#33  F 

0009  2EGB  BD  EIDI 

JSR 

OLTTEEE 

INPUT  NUMBER  OF  BYTES  OF  INSTRUCTION 

0010  2E0E  BD  E055 

JSR 

BYTE 

001 1 2EI 1 B7  2E80 

STA  A 

$2E8G 

0012  2E14  BD  E0CC 

JSR 

OUTS 

0013  2E1 7 CE  2E8l 

LDX 

#$2E81 

0014  2E1A  F6  2E80 

LDA  e 

$2  £80 

0015  2 El  D 37 

PSH  B 

INPUT  BYTE  IN  HEX 

0016  2E1E  B0  EQ55 

IN  BYT 

JSR 

BYTE 

0017  2E21  A7  00 

STA  A 

o,x 

0018  2E22  33 

PUL  B 

0019  2E24  5A 

DEC  B 

ALL  BYTES  IN? 

0020  2E25  27  04 

BEQ. 

INADR 

NO 

0021  2 E2 7 37 

PSH  B 

0022  2E28  08 

1 NX 

0023  2E29  20  F3 

BRA 

IN8YT 

0024  2E2B  BD  EQCC 

IN  ADR 

JSR 

OUTS 

GET  START  ADDR 

0025  2E2E  BD  £047 

JSR 

BADDR 

0026  2E3 1 FF  2E84 

STX 

S2E84 

002?  2E3L  GD  EQtC 

JSR 

OUTS 

GET  END  ADDR 

0028  2E37  BD  E047 

JSR 

BADDR 

0029  2 £3 A FF  2E86 

STX 

$2  £86 

BEGIN  AT  START  ADDRESS 

0030  2E3D  F£  2ES4 

LDX 

$ 2 E 8 4 

GET  NUMBER  OF  BYTES  TO  CHECK 

0031  2E40  F6  2E30 

GO 

LDA  B 

S2E80 

0032  2E43  A6  00 

LDA  A 

0,X 

FIRST  BYTE  SAME? 

0033  2E45  Bl  2E8 1 

CMP  A 

$2E8 1 

NO 

0034  2E48  26  26 

BNE 

NEXT 

YES- DECREME NT  NUMBER  OF  BYTES 

0035  2E4A  5 A 

DEC  0 

IF  1 BYTE,  PRINT  ADDRESS 

0036  2E4B  27  n 

BEQ 

OUT 

GET  SECOND  BYTE 

0037  2E4D  A6  01 

LDA  A 

1 , X 

2ND  BYTE  SAME? 

0038  2£4F  Bl  2 £82 

CMP  A 

$2  £82 

NO 

0039  2 £52  26  1C 

BNE 

NEXT 

YES.  MORE  BYTES? 

0040  2 £54  5A 

DEC  B 

NO 

0041  2 £55  27  07 

BEQ 

OUT 

YES,  GET  THIRD  BYTE 

0042  2E57  A6  02 

LDA  A 

2,  X 

SAME? 

0043  2 £59  Bl  2E83 

CMP  A 

$2ES3 

NO.  START  AGAIN 

0044  2E5C  26  12 

BNE 

NEXT 

STORE  LOCATION  OF  OK  BYTES 

0045  2E5E  FF  2£88 

OUT 

STX 

S2ES8 

0046  2 £61  CE  2E00 

LDX 

#$2  £00 

NEW  LINE 

004/  2 £64  BD  E07E 

JSR 

P D AT  A 1 

GET  ADDR  STORED 

0048  2 E67  CE  2E88 

LDX 

#$2E88 

PRINT  11 

0049  2E6A  BD  E0C8 

JSR 

0UT4HS 

0050  2E60  FE  2E83 

LDX 

S2E88 

0051  2E70  08 

NEXT 

INK 

LAST  ADDRESS  REACHED? 

0052  2E7I  BC  2E86 

CFX 

S2E86 

YES,  ISSUE  PROMPT 

0053  2E74  27  80 

BEQ 

START 

NO,  TRY  NEXT  DATA  LOCATION 

0054  2£7S  20  C8 

BRA 

GO 

0055 

END 

SAMPLE  RUN 

MIKBUG  DUMP 

Operation  of  DLOCAT  on  Itself. 

S 1 1 32E0QODG A04C  E2ECGBD EC7  E863 FBD E 1 D 1 BD  E0BB 

Sl132£]0S5B72EBGBDEOCCeE2E8lF62E8C37BDEO96 

5 1 

I32E2055A7OO335A27O437O82GF3BCEOCCBDEO92 

SI  1 32£3047FF2E34&DE0CCBDE047FF2£86fE2ES4e6 

A0 48 

si 

1 ! 32  E40F62  ES0  A600B 1-2  £81  26265A27  1 1 A60  1 0 1 £E 

A0 48  D3  2E 

s n 3 2 E502  E8226 1 C5A270/A602  &t  2 E3326 1 2 FF2E&5 

A04g  1 F 03 

S U 3 2 E&0&SC  E2E00BD E07  ECE2 EESbDEGCSF  E2 E8B22 

A0  4 a 

S I0B2E7D08BC2E86278D20C842 

?03  CE2E00  2E00  2E8D 

2E03 

2E6l 

703  000A04  2E00  2e80 

2E00 

? 
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Pico-Fumi 

By  Kenneth  Slonneger 


Pico-fumi  is  a game  of  logical  deduction  for  two 
players,  one  of  which  is  the  computer  in  this  case.  A 
player  and  the  computer  each  select  a two  digit  number 
whose  digits  are  unequal  (the  first  digit  may  be  zero). 
They  then  take  turns  guessing  each  other’s  number, 
each  time  revealing  information  about  their  own  number 
by  means  of  pico-fumi  values.  The  players  must  respond 
to  a guess  by  providing: 

1,  the  number  of  pico  (one  pico  for  each  digit  which 
is  correct  but  in  the  wrong  place) 

2.  the  number  of  fumi  (one  fumi  for  each  correct  digit 
in  the  right  place). 

For  example,  if  a player's  number  is  75,  the  picoTumi 
values  are  given  for  guesses  in  Table  1. 


Guess 

Pico 

Fumi 

89 

0 

0 

52 

1 

0 

57 

2 

0 

71 

0 

1 

75 

0 

2 (a  win) 

Table  1.  Pico-fumi  values  for  75 


When  the  digits  of  a guess  are  unequal,  these  five  combi- 
nations are  the  only  legal  pico-fumi  pairs.  A guess  could 
be  made  with  equal  digits,  say  66,  and  the  response 
would  be  1 pico  and  1 fumi  if  6 occurred  in  the  number, 
but  a guess  with  different  digits  will  be  more  productive. 


The  computer  only  makes  guesses  with  unequal  digits; 
any  response  of  pico-fumi  values  other  than  the  five 
pairs  listed  in  Table  1 is  cheating  and  ends  the  game. 

Whoever  first  guesses  the  opponent’s  number  cor- 
rectly wins  the  game.  In  the  following  BASIC  program, 
the  computer  has  an  effective  strategy  that  puts  it  on  a 
par  with  the  best  players. 

SAMPLE  RUNS 


EXECUTE  FUMI 
EXECUTING 

WELCOME  TO  THE  GAME  OF  PICO-FUMI. 

WOULD  YOU  LIKE  TO  SEE  THE  RULES7NO 
NOW,  CHOOSE  A NUMBER  WHILE  I PICK  ONE  ALSO, 
REMEMBER,  THE  TWO  DIGITS  MUST  BE  DIFFERENT. 
\ SHALL  FLIP  A COIN  TO  SEE  WHO  GOES  FIRST, 

YOU  CALL  HEADS  OR  TAILS? HEADS 
IT  WAS  HEADS,  YOU  GUESS  FIRST. 

WHAT  IS  YOUR  GUESS? 98 
YOU  GOT  1 PICO  AND  0 FUMI. 

IS  YOUR  NUMBER  48  ?NO 
HOW  MANY  PICO  DID  I GET?Q 
HOW  MANY  FUMI  DID  I GET?0 

WHAT  IS  YOUR  GUESS790 
YOU  GOT  1 PICO  AND  0 FUMI, 

IS  YOUR  NUMBER  15  ?NO 
HOW  MANY  PICO  DID  1 GET71 
HOW  MANY  FUMI  DID  I GET?0 

WHAT  IS  YOUR  GUESS719 
YOU  GOT  0 PICO  AND  1 FUMI. 
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IS  YOUR  NUMBER  59  7N0 
HOW  MANY  PICO  DID  I GET?Q 
HOW  MANY  FUMI  DID  I GET?1 

WHAT  IS  YOUR  GUESS729 
YOU  GOT  0 PICO  AND  1 FUMI. 

IS  YOUR  NUMBER  62  ?NO 
HOW  MANY  PICO  DID  I GET71 
HOW  MANY  FUMI  DID  I GET70 

WHAT  IS  YOUR  GUESS739 
YOU  GOT  0 PICO  AND  1 FUMI. 

IS  YOUR  NUMBER  56  7 YES 
TOUGH  LUCK,  I WIN. 

DO  YOU  WANT  TO  PLAY  AGAIN7YES 
NOW,  CHOOSE  A NUMBER  WHILE  I PICK  ONE  ALSO. 
REMEMBER,  THE  TWO  DIGITS  MUST  BE  DIFFERENT. 
I SHALL  FLIP  A COIN  TO  SEE  WHO  GOES  FIRST. 

YOU  CALL  HEADS  OR  TAILS7HEADS 
IT  WAS  HEADS,  YOU  GUESS  FIRST. 

WHAT  IS  YOUR  GUESS712 
YOU  GOT  0 PICO  AND  1 FUMI. 

IS  YOUR  NUMBER  64  7NO 
HOW  MANY  PICO  DID  I GET71 
HOW  MANY  FUMI  DID  I GET70 

WHAT  IS  YOUR  GUESS723 
YOU  GOT  0 PICO  AND  0 FUMI. 

IS  YOUR  NUMBER  40  7NO 
HOW  MANY  PICO  DID  I GET70 
HOW  MANY  FUMI  DID  I GET70 

WHAT  IS  YOUR  GUESS741 
YOU  GOT  1 PICO  AND  0 FUMI. 

IS  YOUR  NUMBER  73  7NO 
HOW  MANY  PICO  DID  I GET70 
HOW  MANY  FUMI  DID  I GET70 

WHAT  IS  YOUR  GUESS715 
YOU  GOTO  PICO  AND  1 FUMI. 

IS  YOUR  NUMBER  62  7NO 
HOW  MANY  PICO  DID  I GET70 
HOW  MANY  FUMI  DID  I GET 70 

WHAT  IS  YOUR  GUESS716 
YOU  GOT  0 PICO  AND  1 FUMI. 

IS  YOUR  NUMBER  95  7NO 
HOW  MANY  PICO  DID  I GET 70 
HOW  MANY  FUMI  DID  I GET 70 

WHAT  IS  YOUR  GUESS717 
YOU  GOT  0 PICO  AND  1 FUMI. 

IS  YOUR  NUMBER  18  7YES 
TOUGH  LUCK,  I WIN. 

DO  YOU  WANT  TO  PLAY  AGAIN7NO 
GOOD-BYE.  LET'S  PLAY  AGAIN  SOMETIME 


EXECUTE  FUMI 
EXECUTING 

WELCOME  TO  THE  GAME  OF  PICO-FUMI. 

WOULD  YOU  LIKE  TO  SEE  THE  RULES7Y 

RULES  * ****** 

EACH  PLAYER  CHOOSES  A NUMBER  WITH  TWO  DIFFERENT  DIGITS. 
THEY  THEN  TAKE  TURNS  GUESSING  THE  OTHER’S  NUMBER. 

THE  PLAYER  WHO  FIRST  CORRECTLY  GUESSES  THE  OTHER’S 
NUMBER,  WINS  THE  GAME. 

A PLAYER  MUST  RESPOND  TO  A GUESS  BY  GIVING: 

1)  THE  NUMBER  OF  PICO  (ONE  PICO  FOR  EACH  DIGIT  WHICH  IS 
CORRECT  BUT  IN  THE  WRONG  PLACE) 

2)  THE  NUMBER  OF  FUMI  (ONE  FUMI  FOR  EACH  CORRECT  DIGIT 


WHICH  IS  IN  THE  RIGHT  PLACE). 

FOR  EXAMPLE,  IF  THE  NUMBER  IS  25,  THEN  A GUESS  OF  57  IS  WORTH 
1 PICO  AND  0 FUMI.  AND  A GUESS  OF  95  IS  WORTH  0 PICO  AND  1 FUMI. 
BE  SURE  TO  GIVE  ACCURATE  PICO-FUMI  VALUES;  THE  COMPUTER 
WILL  NOT  PLAY  WITH  CHEATERS. 

NOW,  CHOOSE  A NUMBER  WHILE  I PICK  ONE  ALSO. 

REMEMBER,  THE  TWO  DIGITS  MUST  BE  DIFFERENT. 

I SHALL  FLIP  A COIN  TO  SEE  WHO  GOES  FIRST, 

YOU  CALL  HEADS  OR  TAILS7HEADS 
SORRY,  IT  WAS  TAILS,  I GUESS  FIRST. 

IS  YOUR  NUMBER  86  ?NO 
HOW  MANY  PICO  DID  I GET70 
HOW  MANY  FUMI  DID  I GET71 

WHAT  IS  YOUR  GUESS734 
YOU  GOTO  PICO  ANDO  FUMI. 

IS  YOUR  NUMBER  84  ?NO 
HOW  MANY  PICO  DID  I GET71 
HOW  MANY  FUMI  DID  I GET70 

WHAT  IS  YOUR  GUESS 787 
YOU  GOTO  PICO  AND  1 FUMI. 

IS  YOUR  NUMBER  46  ?NO 

YOU  HAVE  GIVEN  ME  INCONSISTENT  PICO-FUMI  VALUES. 

PLEASE  READ  THE  RULES. 

DO  YOU  WANT  TO  PLAY  AGAIN7NO 
GOOD-BYE.  LET’S  PLAY  AGAIN  SOMETIME, 


THE  COMPUTER’S  STRATEGY 

The  path  through  the  computer's  strategy  is  managed 
by  the  variable  K,  called  the  key,  that  codes  the  latest 
pico-fumi  values  along  with  the  level  (the  variable  Z}  of 
success  attained  by  the  computer's  guesses  so  far. 
Table  2 lists  the  variables  used  by  the  computer  in  cal- 
culating its  guesses. 


Variable 

Description 

R 

A random  vector  of  ten  digits,  used  in 
generating  guesses 

C 

Index  for  the  vector  R {1<C«S10) 

N 

Computer’s  guess  (10‘N(1}+  N{2)) 

P 

Number  of  pico  for  guess 

F 

Number  of  fumi  for  guess 

Z 

Variable  showing  level  of  progress 
Z = 0 means  no  correct  digits  found 
Z = 1 means  one  of  two  digits  is  correct 
although  which  is  not  known  yet 
Z=  2 means  one  correct  digit  is  known 
Z = 3 means  both  digits  are  known 

s 

Variable  saving  correct  digit 

1 

Index  of  correct  digit  (1  or  2) 

J 

Index  of  other  digit 

K 

Key  coding  P,  F,  and  Z;  indicates  the 
procedure  for  calculating  the  next 
guess  (K  = 9*P  + 3*F  + Z) 

X 

Variable  distinguishes  K = 6 from  K=  18 
after  interchange 

Table  2.  Variables  in  BASIC  program 


There  are  27  possible  values  for  K,  0 through  26,  but 
many  are  the  result  of  illegal  pico-fumi  values  given  by 
the  player  and  so  lead  to  an  error  message.  The  values 
of  K and  the  corresponding  actions  are  shown  in  Table  3. 
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K 

Pico 

Fumi 

z 

Action 

Lines  in  Program 

0 

0 

0 

0 

Get  two  new  digits  if  possible 

1000-1090 

1 

0 

0 

1 

Save  correct  digit  and  set  Z = 2 

990-1090 

2 

0 

0 

2 

Get  two  new  digits  if  possible 

1000-1090 

3 

0 

1 

0 

Save  second  digit,  set  2=1,  and  try  a new  digit 

840-890 

4 

0 

1 

1 

Save  first  digit  and  set  Z = 2 

960-1090 

5 

0 

1 

2 

Found  other  digit  for  a win  on  next  move 

930-950 

6 

0 

2 

0 

Error:  should  be  a win 

900-910,  1100 

7 

0 

2 

1 

Error:  should  be  a win 

1100 

8 

0 

2 

2 

Error:  should  be  a win 

1100 

9 

1 

0 

0 

Interchange  digits  so  that  K = 3 

750-800,  840-890 

10 

1 

0 

1 

Interchange  digits  and  recall  S for  a win  next  move 

920-950 

11 

1 

0 

2 

Interchange  digits  so  that  K = 5 

750-800,  930-950 

12-14 

1 

1 

Error 

1100 

15-17 

1 

2 

Error 

1100 

18 

2 

0 

0 

Interchange  digits  for  a win  on  next  move 

750-800,  900,  940-950 

19-20 

2 

0 

1 or  2 

Error 

1100 

21-23 

2 

1 

Error 

1100 

, 24-26 

2 

2 

Error 

1100 

Table  3.  Computer  Strategy  for  Pico-fumi. 


The  flow  of  the  strategy  as  governed  by  the  key  K is 
shown  in  the  following  chart: 


All  other  values  of  K result  from  illegal  pico-fumi  values. 
As  an  example,  suppose  the  player’s  number  is  14. 
The  computer  first  sets  up  a random  list  (R)  of  digits,  say 
752489031  6,  and  then  makes  guesses  in  the 
sequence  shown  in  Table  4, 


Guess 

Pico 

Fumi 

K (for  next  guess) 

75 

0 

0 

0 

24 

0 

1 

3 (save  4 and  set  Z=  1) 

28 

0 

0 

1 (saved  right  digit;  set  Z = 2) 

90 

0 

0 

2 (keep  guessing) 

31 

14 

1 

Win 

0 

11  and  5 (found  other  digit) 

Table  4.  Example  of  computer’s  strategy 


No  matter  what  patch  the  strategy  takes,  the  com- 
puter will  find  its  opponent’s  number  in  at  most  six 
guesses.  A tree  diagram  can  be  used  to  show  that  the 
computer  will  succeed  with  the  probabilities  given  in 
Table  5. 


Guesses 

Probability 

1 

1/90 

2 

1/45 

3 

1/15 

4 

7/45 

5 

11/45 

6 

1/2 

Table  5.  Probability  of  success  for  computer 


The  expected  value  for  the  number  of  guesses  needed 
to  find  its  opponent's  number  is  5.1.  Only  by  using  the 
same  strategy  can  the  opponent  do  as  well.Q 
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LIMITED  OFFER  WHILE  SUPPLY  LASTS 

2-Tier  Formica  Enclosure  for  S,A.  400  Shugart  $39.95 
Mini  Disks  $3.70  In  boxes  Of  10 
Check  Register  Program 
written  in  North  Star  BASIC  $50,00 
Horizon  2.  Ce  n tron  Ic  7 79 , Haze  I ti  ne  1 500  $4  r 1 50 

Horizon  2,  Centronix  779.  Hgzpltlne  1400  $3,052 

TORA  SYSTEMS 

29-02  23rd  Ave„  AslCria,  NY  11105  (212)  932-3533 

MAIL  ORDER  ONLY 


UNEXPLAINED  GUTCHESfCRASHES? 

AC  Power  Lin©  surges  and  hash  could  be  the  culprit! 
Our  Surge  Suppressors  and  Hash  Filters  curb  dam- 
aging surges  and  disruptive  hash.  Send  sell- 
addressed.  stamped  envelope  for  FREE  Surge  and 
Hash  Cures  flyer.  Get  to  know  your  Supressor/Filier 
at  your  Dealer  or  direct, 

S/F-KW-3  1000  watt  tine  cord  unit  $22,95 

ELF/T-IO  io  amp  wlre-ln  unil  $1 5.50 

ELECTflOWC  SPECIALISTS,  DEPT.  IF 
171  S.  Main  St,T  Natick,  MA  01760 


“COMPUTER  CANOPY1*  DUST  COVERS 

•ideal  for  the  Home,  Office  or  School 
•Attractive,  Heavy  Upholstery  Vinyl 
•Protects  Against  Dust,  Dirt,  Spills 
•Choice  of  Textured  Walnut  or  Tan 
•Postpaid  in  USA;  M/C,  VISA,  M.O.t  COD 
■Covers  for;  APPLE  il  $14.95 

PET,  ADM-3,  H‘9  $19,95 

DIGITAL  DYNAMICS  INCORPORATED 
Dept.  I,  P.O.  Box  27243 
San  Antonio,  TX  78227 


VIM-1  KIM-1 

$242  $161 

Add  $30  for  Power  Supply 


Write  for  list  of  KIM  and  PET  accessories 


A B Computers 

P.O.  Box  104,  Perkasie,  PA  18944 


Software  available  tor  F-8,  6900,  8080, 
8085,  1-80,  8502,  KIM-1,  1802. 

The  EP-2A-79  will  program  the  2704,  2708, 
IMS  2708,  2758,  27)6,  TMS  2516,  IMS  2716, 
TMS  2532,  and  2732,  PROM  type  is  selected  by 
a personality  module  which  plugs  into  the  front 
of  the  programmer.  Power  requirements  are  ) 1 5 
VAC  50/60  HZ  at  1 5 watts,  it  is  supplied  with  a 
36-inch  ribbon  cable  (14  pin  plus)  for  connecting 
to  microcomputer.  Requires  ) Vi  I/O  ports. 
Assembled  and  tested  $145,  Plus  $15-25  far 
each  personality  modal*.  Specify  software. 


OPTIMAL  TECHNOLOGY,  INC. 

Blue  Weed  127,  Early  jville,  Va.  22936 
Phone  804-973-5482 


TRS-80  COMPUTING 

non-profit  newsletter 
$10  (U.S.)/12  issues  payable 

Computer  Information  Exch.,  Inc. 
Box  158 

San  Luis  Rey,  CA  92068 


IT'S  ABOUT  TIME! 

Finally  a COMPLETE  d>sh  utility  package  (or  the 
NORTH  STAR  MICRO  DISK  SYSTEM  .A  MUST  for 
both  BUSINESS  and  hobby  systems  PKGUTi,  on 
diskette  includes  the  following 


PACK1T  - Packs  & unpacks  dish  hies 
so  you  can  gel  more  storage  per  disk"  CHANGIT  - 
Fonts.  Dumps  and/or  Changes  data  in  dish  Ides  up 
1b  a global  level  SQRTlT  - A generalised  sorting 
j niu  y COM  PIT  - File  comparison  utility  Will  com 
pare  dish  files  segue  pie  tally  or  by  key  and  display  dll 
terences  Diskette  with  full  user's 
documentation  sea  00 

North  Star  BASIC  games  ROADRACE.  EVEN  WINS. 
BIORHYTHM.  !D  TlClAC.  and  the  addicting  SUPER- 
WUMF'  PKGN 1 15  games  on  diskette}  $15.00 


VDM -GAMES  trequires  SOLOS  or  CUTER)  Real  I ime 
ROBOTS  and  ASTEROID1  PKGvt  \2  games  on  1200 
baud  CUTS  lapel  $20  00 

h;  P.O.  Box  922.  Madison  Square 

Micro  Station.  New  York  NY  10010 

LogistiCS  ^.Y.  res-  a<1d  applicable  sales  lax 


APPLE  - TRS-80  OWNERS 

STATISTICAL  PACKAGE  on  cassette -ONLY  $8,951 1 
Useroriented  yal  more  sophisticated  than  statistical 
programs  costing  3X  as  much!  Full  explanations 
and  tables  included. 

•ANALYSIS  OF  VARIANCE  - 3,  4,  5.  or  6 groups! 
■CORRELATION  — (also  provides  N,  means,  & vars.) 
■•T-TESTS  — 3 types  — each  gives  t,  F,  Ns,  DFs 
Means  & Variances! 

•MEAN,  VARIANCE.  STANDARD  DEVIATION 
Each  Program  Runs  in  4K!  — Specify  Level  I or  It 
NEW!!  The  following  programs  require  16K  Level  II: 
DISASSEMBLER  — Shows  machine  code  $15. 
BRIDGE  GAME  - Play  bridge!  $15, 

GAME  OF  LIFE  — Dazzling  displays.  $5. 

PROGRAMS  DEVELOPED  UPON  REQUEST 

M,  Mt  & S SOFTWARE 

16  Marilyn  Lane,  Westbury,  NY  11590 

NY  State  Residents  add  7%  sates  lax 


*NEW:  S-100  DISPLAY-SENSE  BOARD* 
♦ONLY  $74.95  Through  Jan.  31,  1979* 
•For  Systems  With/Without  Front  Panels 
•Design,  Service  and  Programming  Aid 
•Data,  Address  & Status  LEDs  Remotable 
■256  Sense  Addresses;  Re  mot  able  Switch 
#PCB  Silk  Screen,  Solder  Mask,  Buffered 
•Gold  Contacts;  All  Prime  Parts  Included 
•Stock  to  3 weeks;  M/C,  VISA,  COD 

DIGITAL  DYNAMICS  INCORPORATED 

Dept.  I,  P.O.  Box  27243 
San  Antonio,  TX  78227 


WORD  PROCESSOR 

NORTH  STAR  CRQMEMCO  BASIC  EOT 
32 K REQUIRED 

Single  page  WORD  PROCESSOR.  Simple  Soltware 
— easy  to  use!  No  right  hand  justification.  Output  to 
terminal  and  printer.  Word  insertions  from  disk. 
$50.00  for  disk  ready  to  run. 

Brown's  Sales 

P.O.  Bex  299,  Kihei,  Maui,  Hawaii  96753 
(BOB)  079-1876 


MICROCOMPUTER  TAPE  

Specal  Formulation  Optimized  far  Mici  a computers. 
Extremely  broad  FREQUENCY  response 
Exceptional  DENSITY  characteristics.  Broad  range 
CONSISTENCY  in  recording  characteristics 
TOP  QUALITY  shells  liners  and  five  screw 

For  Tapes  that  TEST  best  Order  1 0 lor  Si  4 95 
RACE!  computes.  702  Palmdale  Dranne  HA 


/ s 


f T 

Short  Cassettes  for  Personal  Computers 

C-10 1 

0 

Q 

50 

FEET 

List  $1.00  10  for  $7.50 

50  for  $32,50 

/ MICROSETTE  CO.  ' 

777  Pa  to  mar  Ave,  ■ Sunn  wale,  CA  940SG 
— t : i — 


Duplication  Services 

Micro  sette  also  offers  professional 
duplication  services  for  Commo- 
dore PET  and  Radio  Shack  TRS-80 
Level  I and  Level  !I  cassettes.  Our 
service  provides  mastering,  quality 
control,  all  material  including  two- 
piece  box,  affixing  of  your  labels  or 
supplying  our  blank  labels  and  ship- 
ping. Prices  start  at  $1.00  each  in 
100  quantity. 

MICROSETTE  CO. 

777  Palomar  Ave.  * Sunnyvale,  CA  94086 


TRS-80  LEVEL  II  MD  DOS 


RENUMBER  PROGRAMS  WITH  'REMODEL  • 
REnumber  any  section  ur  an  entire  program 
MOve  any  section  ham  one  location  to  another. 
OFLete  any  line  or  range  ot  program  lines 
AIL  line  references  readjusted  as  required. 

‘This  utility  is  an  absolute  NECESSITY  * * * * 

MERGE  PROGRAMS  WITH  PfrOLOAO 

LOAD  any  pari  inn  a I basic  program  Item  lape 
COMBINE  programs  with  renumber  and  merge. 
SAVE  selected  parts  of  programs  on  tape 
CREATE  and  use  library  q!  subroutines 
' ■ * * Illustrated  instructions,  well  DOCUMENTED*  * “ 
For  REMODEL  Order  TS21 B at  524.95 

FoiHEMODEL  ■ PRO  LOAD  Order  TS22B  at  534.95 
Specily  16K.  32k,  or  48K  when  ardaring. 

Check.  VISA.  MT  Calif,  re  side  his  aod  b „ 
RACE!  computes.  702  Palmdale.  Orange  CA  92665 


TRS-80  SOFTWARE 

SORT  II  — In-memory  alphanumeric  sari,  16K  Lever 
II  BASIC " Handles  KB,  Tape,  and/or  Video  I/O  4 Sorts 
on  up  lo  5 fields  4 Ascending  or  descending  seq.  * 
Handies  variable  length  records  4 On  tape  w/docu- 
mentation  $19.95. 

SORT  I — In-memory  numeric  only  sort,  4K  Level  I 
BASIC  4 Handles  multi-field  records  4 Sorts  on  2 
fields  * Ascending  or  descending  seq,  4 Can  be  used 
as  subr,  4 On  tape  w/docu  mentation  $9.95, 
BLACKJACK  SIMULATOR  — 4K  Level  I or  16K  Level 
it  BASIC  program  allows  you  with  a min.  knowledge 
of  BASIC  to  write  simple  routines  to  lest  or  develop 
your  "system"  to  beat  BJ.  Simulator  plays  thou- 
sands of  hands  of  BJ  and  keeps  W/L  statistics.  Pack- 
age includes  statistical  summary  programs  to  anal- 
yze data.  On  tape  w/docu  me  rotation  $19,95. 

Northeast  MICROWARE 
BOX  6163,  SYRACUSE,  NY  13217 
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TRS-80  Z-80  8080 

Professional  software  for  the  serious  user.  Routines 
and  Interactive  programs  from  $5  for: 

Math  Finance  Music  Analysis 

Science  Navigation  Music  Synthesis 

Astronomy  Electronics  Digital  Design 

Statistics  Amateur  Radio  Utility  Functions 

Performance  Guaranteed.  Write  for  free  catalog 

BENCHMARK  COMPUTING  SERVICES 
P.O.  Box  38511  Providence,  UT  84332 


SAVE  TWICE  ON  78  TAXES 

Illustrated  Micro  Users  Tax  Booklet  shows  how 
micro  can  slash  taxes.  $4.99. 

MicroTax  78  does  1040  schds  A B C D in  minutes. 
TRS-80  16K  Level  II.  $9.99 
Both  for  $12.98.  Check  or  M.O. 

GEORGE  CLISHAM 
P.O.  Box  1172  Duxbury,  MA  02332 


6800  SOFTWARE 

REAL  TIME  CLOCK  — Software  + instructions  for 
adding  a REAL  TIME  CLOCK  to  your  computer.  For 
under  $3.  in  additional  parts,  this  interrupt  will  give 
your  SWTPC  8K  BASIC,  or  machine  language  pro 
grams  the  time  of  day  " $7  50 

GRAPH  #1  — Create  real-time  graphics  with  ease 
from  your  machine  language  program  — also 
generates  ASCII  characters'  Uses  the  SWTPC  GT-61 
display  $5  50 

Each  program  requires  a 6800  with  MIKBUG.  or  com 
patible  monitor.  Memory  required  under  2K.  Full 
source  listing  and  MIKBUG  paper  tape  are  included, 
or  add  $1  00  for  Kansas  City  lormat  cassette  to  each 
price  above 

•We  also  have  GAMES.  UTILITY  PROGRAMS,  and  a 
FORTRAN  CROSS  ASSEMBLER  Write  lor  flyer' 
’Coming  soon,  an  enhanced  Graphics  package  with 
ASCII  Russian,  and  Greek  characters  plus  other 
features  Please  write  for  details. 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  68.  Silver  Lake.  NH  03875 


SOFTWARE  for  - 

MICROPOLIS 

MICROPOLIS  BASIC  is  great  BUT- 
WE  VE  MADE  IT  EVEN  BETTER !!! 

The  BEM-1  makes  programming  a SNAP f 

• Append  programs  or  subroutines  from  disk 

• Most  powerful  EDIT  function  available 
(Change  a character,  a line, 

or  even  the  line  number!). 

• Formatted  listings  for  easy  readability  cross- 
referenced  to  all  GOTO  and  G0SUB  entry  points. 
Correct  pagination  and  titling  with  any  printer. 

• Sorted  list  of  all  variables  and  function  calls. 

• Computes  program  size,  variable  storage  space 
required  and  true  space  left. 

• Automatic  program  titling 

• A renumber  that  does  it  all. 

• . . And  even  more!! 

lUO^.  compatible  with  all  your  programs 
No  increased  memory  requirement 
Fully  documented  user  manual 
Basic  Expansion  Module  (BEM-1) 

Available  from  stock  $45.00 
Coming  soon  Optimizing  Compiler,  full 
Business  packages.  & MUCH  MUCH  MORE!" 

SYSTEMATIC)^  INC. 

P.O.  Box  75 


V 


Richton  Park,  IL  60471 
(312)  481-2420 


J 


OEM  IS  OVERSTOCKED 

on  Horizon  Computers 
For  Sale  at  Cost 
Write  or  Call  — Ask  for  Jim 

AA  Financial  Corporation 

P.O.  Box  66378,  Portland,  OR  97266 
(503)  760-5111 


Check  our  prices  — We  will  not  be  undersold! 


POLY-8813 

1 drlve-No  monitor 

$2500 

POLY-88 

System  2 

$575 

IMSAI I-80B0 

22  Slot 

$575 

IMSAI 

PC  Boards/Kits 

15%  Off 

NORTH  STAR 

NDS-A  Kits 

$585 

EXTENSYS 

Memory 

20%  Off 

AAAA  Computer  How’s 
1477  Barrington,  Suite  17 
W.  Los  Angeles,  C A 90025  (21 3)  477*8478 


TRS-80  y\ 

SPECIAL  PROMOTION  SALE 

SAVE  10%,  15%  or  more  on  ALL 
Computers,  Peripherals,  Software, 
and  ALL  other  fine  Radio  Shack® 
products. 

NO  TAXES  on  out-of-state  ship- 
ments. 

FREE  Surface  delivery  in  U.S. 

WARRANTIES  will  be  honored 
by  your  local  Radio  Shack®  store. 

Offered  exclusively  by 

Radio  Shack9 

Authorized  Sales  Center 
1117  Conway 
Mission,  Texas  78572 

(512)  585-2766 


D C.  METRO  AREA 
TYSONS  CORNER,  VIRGINIA 
COMPUTER  SYSTEMS  STORE 

Microcomputers  & Peripherals 
for  Home.  School.  & Small  Business 
1 984  Chain  Bridge  Rd..  McLean.  VA.  221 01 
703-821-8333 


SHORTY  CASSETTES 

C-10  low  noise  high  output.  Short  enough  to  rewind 
and  still  hold  many  programs.  “Scotch"  brand  "Posi- 
Trak"  tape  in  special  shells  with  spring  loaded  pres- 
sure pads.  $1.50  ea.  — 10  for  $14.00. 

“SCOTCH”  Brand  DISKETTES 

Single  sided  • single  density.  Specify  disk  unit  — 
Regular  and  mini.  $5.25  ea.  — 5 for  $25.50  — 10 
for  $44.00  in  2 piece  storage  box.  Send  $1.00  for 
complete  supply  catalog  with  refund  coupon. 

2400  BESSEMER  STREET 
WOODLAND  HILLS.  CA  91367 


FIFO 

FLEA 

MARKET 


FOR  SALE:  RADAR  1200  baud  RAM 
Dump  and  Restore  routine  for  SWTBUG 
(&  others  with  minor  mods)  & AC30  — no 
hardware  mods.  Loads  8K  in  94  secs.  Ex- 
tremely reliable,  with  error  correction 
capability.  512  bytes.  Object  tape, 
relocator,  instructions.  $20.  G.  Trollope, 
466  Caswallen,  W.  Chester,  PA  19380. 

FOR  SALE:  SZERLIP  “PROM-SETTER” 
EPROM  programmer  for  S-100  bus  com- 
puters. Programs  1702A,  2708  EPROMs 

— can  also  program  2716  EPROMs. 
Assembled  version,  supplied  with  all 
cabling,  documentation,  and  software. 
Never  used.  First  offer  over  $200  accept- 
ed. Also,  sixteen  Intel  1702A  EPROMs, 
$3  each,  lot  of  16  only.  Edwin  J.  Kroeker, 
46  Woodcliff  Rd.,  Newton,  MA  02161, 
(617)  527-6369. 

FOR  SALE  OR  TRADE:  Technico  Super 
Starter  System,  assembled  and  working. 
Uses  TMS  9900  16-bit  processor.  Has  32 
I/O  lines,  serial  port,  2K  RAM,  PROM 
monitor/assembler,  EPROM  program- 
mer, etc.  Includes  power  supply.  $450. 
Also,  REMEX  highspeed  papertape 
reader,  $125.  Trade  for  plotter  or  color 
monitor.  Jim  McCord,  330  Vereda  Ley- 
enda,  Goleta,  CA  93017,  (805)  968-6681. 

FOR  SALE:  Teletype  ASR  33  with  or  with- 
out acoustic  coupler.  Excellent  condi- 
tion, low  hours,  manuals.  Can  ship  in  ori- 
ginal carton.  $750.  R.  LeGrand,  3108  W. 
Twickingham  Dr.,  Muncie,  IN  47304.  (317) 
747-6355  days,  284-4603  evenings. 

TRS-80  OWNERS:  Have  software  for 
sale.  Level  I - 4K:  Math,  Hi-Lo,  Poker, 
Primes.  Level  II  - 4K:  Math,  Hi-Lo,  Poker, 
Primes,  Battleship,  Star  Trek,  Checkers, 
Slots.  Ail  available  in  cassette,  hard 
copy,  or  both.  Cassette  $5,  hard  copy  $3, 
both  $6.  For  info  send  SASE  to  David 
Zimmerman,  2 Saipan  Rd.,  Apra  , F.P.O., 
San  Francisco,  CA  96630. 

FOR  SALE:  INTERDATA  Model  1 mini- 
computers. One  complete  and  working, 
another  lacking  one  board.  10K  core 
memory.  $400  or  best  offer  for  both.  Con- 
sider trades.  Gary  Sawyer,  3925  Ash  St., 
Irvine,  CA  92714,  (714)  559-0243. 

FOR  SALE:  Tektronix  535A  scope  with 
”h”  wide-band  preamp  and  “M”  4-trace 
plug-ins;  $400  + shipping.  Tektronix 
TM503  instrument  module  enclosure  and 
2 blank  modules,  new  $200.  MFE  digital 
cassette  drive,  model  205,  four  cert,  cas- 
settes w/clock  track  & doc.;  $120.  J.  A. 
Titus,  P.O.  Box  242,  Blacksburg,  VA 
24060,  (703)  951-9030. 

WANTED  TO  BUY:  #1  - used  Viatron  21 
typewriter  robot,  with  documentation.  #2 

- used  parallel-out,  ASCII-encoded  key- 
board, prefer  separate  numeric  pad. 
Write:  R.J.  Hartwick;  1158  River  Rd., 
Trenton,  NJ  08628. 
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FOR  SALE:  Serviceable  computer  and 
equipment  in  good  repair.  One  late 
model  Control  Data  G-15,  one  ANC-2, 
two  MTA-2t  most  software  and  tapes. 
Best  reasonable  offer  will  be  accepted. 
Can  be  seen  at  Santa  Ynez  Valley  Union 
High  School,  Hwy.  246  at  Refugio  Rd., 
Santa  Ynez,  CA.  Contact  District  Super- 
intendent, (805)  688-6487,  8 am-4  pm. 

WANTED:  Manual  for  Instant  Input 
Assembler-Version  1 {for  9900  Super 
Starter  System  by  Technico).  Will  pay  at 
least  original  cost.  William  T.  Wilson,  203 
Oxford  St.t  Portland,  ME  04111. 

COMPUTERIZED  COMMODITY  and 
stock  market  is  my  interest  — have  de- 
veloped 3 systems  and  interested  in  ex- 
change with  others  oriented  and  suc- 
cessful in  this  area,  E.  Trachtenberg, 
P.O.  Box  407,  Little  Neck,  MY  11363. 

FOR  SALE:  APPLE  II  Interactive  Baseball 
Game.  Runs  in  interger  BASIC  with  16K. 
Color  graphics  w/sound  effects,  paddle 
Inputs,  & men  running  bases.  Keeps  track 
of  balls,  strikes,  outs,  hits,  runs,  for  9 or 
more  innings.  One  or  2 players  can  play. 
Source  listing  $4,  tape  $10,  Send  SASE 
for  catalog.  A.  Mappi,  506  Fairview  Ave.f 
Apt.  D-2,  Ridgewood,  NY  11237, 

FOR  SALE:  Linear  programming 

(Simplex  Method);  builds  its  own  table; 
short-easy  data  entry  (free  form  input  on 
Level  II);  TRS-80  Level  I & II;  memory  is 
dynamically  allocated  (10  equations-! 2 
unknowns)  will  run  in  4K:  cassette  & 
documentation,  $15  ppd.  Henry  Camin, 
7101  Chinaberry  Rd,,  Dallas,  TX  75249. 

FOR  SALE:  Two  National  Multiplex 
3 M3- A digital  cassette  recorders  and 
2S10R  interface/monitor  board.  Storage 
capacity  per  3M  data  cartridge  of  up  to  2 
megabytes.  Search  capability  up  to  50 
kiiobaud/sec.  Will  sell  for  best  price  over 
$350.  B.  Wagman,  P.O.  Box  57091,  Wash- 
ington, Q.C.  20037, 

FOR  SALE:  TRS-80  software.  Disk:  inven- 
tory, mail,  text  formatter,  key-access. 
Level  II:  same  as  disk.  Level  I or  II:  data 
base,  inventory,  checkbook,  stock,  Kun 
Lee,  72  Nottinghill  Rd,  Brighton,  MA 02135. 

TRS-80  YELLOW  PAGE,  a free  newsletter 
for  TRS-80  users.  Send  SASE.  TRS-80 
vendors  please  send  description  of  your 
products,  plus  $10  to  share  printing  & 
mail  costs.  Write:  TRS-80  Yellow  Rage, 
96  Dothan  St.,  Arlington,  MA  02174. 

FOR  SALE:  New  32K  Dynamic  Digital 
Group  Memory,  factory  assembled.  $675 
(l  pay  postage),  Frank  Fitch,  2347  A Mar- 
ket St,,  San  Francisco,  CA  94114,  (415) 
543-6345  (work)  or  861-4881  (home). 

FOR  SALE:  Meca  dual  cassette  & con- 
troller, Digital  Systems  dual  8”  & con- 
troller, 2 ea,  16K  TDL  memory  boards. 
Make  offer.  (714)  770-7789. 

FOR  SALE:  Altair8800f  w/16-slot  mother 
board  plus  16-edge  connectors,  cooling 
fan  mod.,  2SIO-serial  I/O  w/both  ports, 
88-PIO  parallel  I/O  board,  IK  static  mem- 
ory w/512-bytes  of  memory,  12K  static 
memory,  4K  PROM  software  board  with 
8080  assembler,  text  editor,  and  system 
monitor,  and  all  documentation.  All  A&T, 
$1,000  plus  shipping.  Call  or  write  Don 
Cheeseman,  8231  Creekline  Or,  San  An- 
tonio, TX  78251,  (512)  681-4938, 


FOR  SALE:  TDL  Xitan  system;  Z-80  ZPU 
board,  Z16  16K  memory,  and  SMB  inter- 
face board;  8K  Godbout  memory;  all 
standard  TDL  software  (including  12K 
Super  BASIC)  on  cassette.  Runs  per- 
fectly. First  certified  check  for  $1300 
takes  it.  Also  MERLIN  S-100  graphics 
board  with  IK  ROM  monitor  and  320x200 
resolution,  $300.  Bert  Katzung,  65  Knoll 
Rd.,  San  Rafael,  CA  94901,  (415)  456-5812. 

WANTED:  Cylindrical  slide  rule  (such  as 
Thatcher  or  Fuller)  and  pocket  circular 
slide  rule  (such  as  Carpenter  or  Sperry) 
or  any  other  unusual  old  sliderule.  Also 
need  pocket  mechanical  calculator  (Cun 
ta).  Describe  and  price.  Phone  (512) 
392-2872  after  7 pm.  No  Collect.  Dr.  Geo. 
Wentz,  Box  626,  San  Marcos,  TX  78666. 

INTERESTED  in  surveying  TRS-80  users. 
Write:  Professor  Bill  Parks,  Chase-203, 
State  University  College,  1300  Elmwood 
Ave.T  Buffalo,  NY  14222. 

FOR  SALE:  RCA  GOSMAC  VIP  micro- 
computer. Complete  w/1802  micropro- 
cessor, 4K  static  RAM,  8-bit  input  port, 
8-bit  output  port,  64x128  video  graphics 
and  chip-8  game  language.  Assembled  & 
tested,  $250,  With  backgammon,  lunar 
lander,  pinball,  and  space  wars  video 
games  $290.  Shipping  prepaid  in  U.S. 
Stanley  Brohn,  Jr.t  10265  Darryl  Dr,, 
Baton  Rouge,  LA  70815,  (504)  272-0648. 

FOR  SALE:  Digital  Group  Z-80  system. 
34K;  4 digital  cassette  drives  (Phidecks); 
keyboard;  monitor;  all  software  (Maxi- 
BASIC,  Business  BASIC,  Assembler, 
Chess,  Star  Trek,  etc.).  Up  & running, 
$2, 900/best  offer,  John  Case,  6703  Tim- 
berhill,  San  Antonio,  TX  78238,  (512) 
681-7504. 

FOR  SALE:  8K  PET,  like  new,  extras, 
$725.  Call  or  write  F.  Crews,  636  Vincente 
Ave.,  Berkeley,  CA  94707,  (415)  525-2479. 

TRS-80  OWNERS:  Full  size  two-sided 
page  sealed  in  plastic  summarizes  Level 
II  commands,  reserved  words,  operators, 
error  codes  & more.  $2.00  postpd.  Send 
SASE  for  other  Level  I & Level  II  aids  & 
well  documented  programs.  DEMl-Soft- 
ware,  P.O,  Box  570,  Lynbrook,  NY  11563. 

MICROWARE  USERS  GROUP:  Re-Invent- 
ing RT68  or  ABASIC  wheels?  First  issue 
includes  adaptations  of  compiler  for 
printers,  CRT  terminals  and  SWTP  calcu- 
lator module.  Send  your  ideas  and  appli- 
cations and/or  $10  for  year’s  subscrip- 
tion to  MICROWARE  FORUM,  Box  3630, 
Dept,  Mi,  Minneapolis,  MN  55391. 
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Regulated  Power  Supply 


* Uses  LM  309K 

* Heat  sink  provided 

* P.C.  hoard  construction 

* Provides  a solid  1 amp  @ 5V 

* Includes  components,  hardware 
and  instructions 

* Size:  3-1/2“  x 5"  x 2”  high 


JE200  5v  lamp  *14.95 


Function  Generator  Kit 


* Provides  3 basic  waveforms; 
sine,  triangle  & square  wave 

* Frequency  range  from  1 Hz  to 
100K  Hz 

* Output  amplitude  from  0-voJts 
to  over  6 volts  (peak  to  peak) 

* Uses  a 12V  supply  or  a ± 6V 
split  supply 

* Includes  chip,  P.C.  hoard,  com- 
ponents and  instructions. 


JE2206B 


*19.95 


Digital  Stopwatch  Kit 


4-Digit  Clock  Kit 
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it  Use  Intersil  7205  Chip 

* Plated  thru  double-sided 
P.C.  Board 

* LED  display  (red) 

* Times  to  59  min,  59,59  sec.  with 
auto  reset 

* Quartz  crystal  controlled 

* Three  stopwatches  in  one: 
single  event,  split  (cummulative) 
and  taylor  (sequential  timing) 

* Uses  3 penlite  batteries 

* Size:  4.5"  x 2.15"  x .90" 


JE900 


*39.95 


* Bright  ,357"  ht  red  display 

* Sequential  flashing  colon 

* 12  or  24  hour  operation 

* Extruded  aluminum  case  (black) 

* Pressure  switches  for  hours,  minutes  and  hold  functions 

* Includes  all  components,  case  and  wat!  transformer 

* Size:  3-1/4"  x 1-3/4"  x 1-1/4" 


JE730 


*14.95 


6-Digit  Clock  Kit 


Jumbo  6- Digit  Clock  Kit 
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* Bright  .300  ht.  common  cathode  display 

* Uses  MM5314  clock  chip 

* Switches  for  hours,  minutes  and  hold  functions 

* Hours  easily  viewable  to  20  feet 

* Simulated  walnut  case 
*115  VAC  operation 
*12  or  24  hour  operation 

* Includes  all  components,  case  and  wall  transformer 

* Size:  6-3/4"  x 3-1/8"  x 1-3/4" 


★ Four  .630"  ht.  and  two  .300"  ht.  common  anode  displays 

* Uses  MM5314  dock  chip 

★ Switches  for  hours,  minutes  and  hold  functions 

* Hours  easily  viewable  to  30  feet 

★ Simulated  walnut  case 
*115  VAC  operation 
*12  or  24  hour  operation 

* Includes  all  components,  case  and  wall  transformer 
★Size:  6-3/4"  x 3-1/8"  x 1-3/4" 


JE701 


*19.95 


JE747 


AVAILABLE  AT  YOUR  LOCAL  JEHU  DEALER  TODAY!! 

For  Dealer  Information,  write  or  phone  JIM-PAK^  1021  Howard  Avenue,  San  Carlos,  California  94070  Ph.  (415)  592-8097 
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Over  the  past  two  years 
customer  acceptance  of  Vector 
Graphic  microcomputers  has  just 
grown  and  grown  and  grown.  It 
isn’t  terribly  surprising,  really. 
After  all,  it  does  make  life  a lot 
easier  when  you  have  reliable 
cost  effective  equipment. 

So  it  is  with  our  new  Vector 
MZ  business  system  with  both 
data  processing  and  word 
processing  available  all  in  one 
trouble-free  system. 

That’s  good  because: 

By  having  one  interactive 
stand-alone  system  with  optional 
software  for  all  your  business 
functions  including  Accounts 
Payable,  Accounts  Receivable, 


General  Ledger,  Financial 
Statement,  Inventory  and  more, 
plus . . . word  processing  for 
mailing  labels,  text  editing  of 
manuals,  catalogs,  etc.,  collection 
letters,  contracts  and  proposals 
— you’ll  have  big  business  power. 

Known  throughout  the 
industry  for  highly  reliable 
equipment,  Vector  Graphic’s  new 
business  system  incorporates: 
the  Z-80  based  Vector  MZ  micro- 
computer with  built-in  dual-disk 
quad-density  storage  enough  to 
handle  as  many  as  4,000  customers 
and  12,000  inventory  items; 

Vector  Graphic’s  "Mindless 
terminal”;  and  a Centronics  120 
character  per  second  printer. 


Optional  Diablo  letter-quality 
printer  is  also  available. 

That’s  Vector  Graphic  - cost 
effective,  versatile,  reliable 
systems.  When  you  get  right 
down  to  it  - nobody  does 
it  better. 


□ Send  me  details  immediately. 

Name. 

Company 

Address 

City  /State/Zi  p — — — 


Dealer  inquiries  invited. 

cch  graphic  me. 


Vector  Graphic  Inc.,  31364  Via  Colinas 
Westlake  Village,  CA  91361,  (213)991-2302 
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